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1.1 Housing reconstruction

The April 25" 2015 and May 12" 2015 earthquakesn Nepal
caused widespread damage to housing in the affected
districts, as well as loss of life of almost 9,000 people The
Governmentof Nepal figures indicate that 602257 houses
were fully damaged, and 285099 houses were partially
damaged | e—

The largescale destruction of housing resulted primarily
from the seismic vulnerability of un-reinforced masonry
houses that predominate throughout the country Most
houses(85.9% of all housingconstruction)are low strength
masonrystone or brick masonrywith mud mortar, without
seismieresilientfeatures

Figuresshowthe numberof housesdamagedn 31 districts
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The Governmentof Nepal Post DisasterNeeds Assessment
(PDNAJet out principlesfor housingand humansettlements
recoveryandreconstructionasfollows:

1. Encouragethe participation of communities by empowering
them to take control of reconstruction of their housesand
ensuringfacilitation of OwnerDrivenReconstruction

2. A comprehensiveview of housingreconstructionshouldinclude
holistichabitat developmentwith basicservicesand community
infrastructure The principle of build back better (BBB)should
translateinto a conceptof safersettlements

3. Reconstructiorshould be seenas a vehicleto build longterm
community resilience by reducing vulnerabilities and
strengtheningcommunity capacitiesto mitigate future disasters
through improved constructionpracticesfor the majority of the
buildingstockin the country.

4. Strengthen the local economy through reconstruction and
processeshat work to the benefit of the poor and marginalised
sectionswho are mostly in the informal sector Reconstruction
should provide an opportunity for the poor to upgrade their
living conditions

5. Ensure sustainable and environmentfriendly reconstruction
processes,taking note of climate change, natural resource
managementand scientificriskassessments

6. Ensurethat rehabilitationis equitableandinclusive

Heavy Damaged house by"2Bpril,2015




1.2 Design Cataloqgtwe

Reconstruction of earthquake resistant houses

Designcataloguefor reconstructionof earthquakeresistant
houseshas been produced by the Department of Urban
Development and Building Construction (DUDBC) to
support rural householdsin the reconstruction of their
houses

The objective of this document is to provide rural
households with clear guidance regarding earthquake
resistant constructiontechniquesand to support them to
have house designs in compliance with the National
BuildingCodeof Nepal

DESIGN CATALOGUE ¢or

RECONSTRUCTION OF EARTHQUAKE RESISTANT HOUSES

Government of Nepal

Ministry of Urban Development

Department of Urban Development and Building Construction
Babarmahal, Kathmandu

Designsncludedin the DesignCatalogudor Reconstruction
of Rural Housing can be selected and used as is, the

prototype designs, or can be adapted based on the

parameters as defined in the National Building Code of

Nepal,the flexibledesignsOncea designhasbeenselected
this can be used by the householdas part of the building

permit applicationprocess



Structural Type No. of Floor Model No. Designed by Page
1 SMC-1.1 JICA 9
Stone masonry in cement mortar, P5- 1 SMC-1.2 JICA 15
2 SMC-2.1 JICA 21
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List of Model Houses in design catalogue Vol.1

Minimum Requirements for bulding construction wi

Stone Masonry in Mud Mortarfor Residential Buiding

No. |Category

it shall be done to minimize risk against natursl hazards
A building shall not be constructed if any of the following conditions exist
CIGeologicalfault or Ruptured Area [Steep Slope » 20°(1:3, Vertical : Horizontsl)

1| Siteselection  |DLandslide susceptible Ares DORiver bank and Water logged Area
CIRock-fall drea DOltiquefaction susceptible Arez
CIFilled Area
*lfitis in these areas, consult with expert
RC band Not more than one plus habitable attic.
No. of storey Timber band Not more than one storey

*if additional storey required, consult with expert to adopt extra megsures,

(Clear span

ol Not mara than 12 times thicknass of wall and not more than 4.5m,
of wa

Shape/Sizzof  [Size of room  |Nat more than 13 5sq .

buiding Floor height shall not be more than 3.0m
Heint ofwall  {In case of attic floor maximum height from flor level to ridge level shall be
1.8m and marimun height from floor level to eave level shall be 1.0m

Simple and regular shaped s square and rectangular,
Proportion  {The length of house shall nat be more than 3 times af its width
Avoid setbacks.

\Avoid use of rounded, subrounded, easily brezkabla soft stone and baulder
stones in its natural shipe. River stone shall be dressed

St
o Size of stone shall not be smaller than SOmm in thickness and 150mm in
length ar breadth.
Free from organic materials, peblbles, hard
Mud mortar .
materials.
Martar ement sand mortar shall not be ezner than
Cement mortar 1:6(1 part cement and 6 parts sand by volume]
3 Materials
for masonry
It shall not be leaner than M13 grade concrete, or mix ratio 1:2:4.
(Concrete

(1 part cament, 2 parts sand and 4 parts aggregate by volume|

Rebar High strength deformed bars with fy = 415 Mpa /500 Mpa

GROUND FLOOR PLAN

Well seasoned hard wood without knots shall b2 used for structural

FLOORREA: 39.69sgm st




1.3 Earthquakes

An earthquakeis a suddenand violent motion of the earth
causedby plate tectonicswhich lastsfor a short time, and
within a very limited region Most earthquakeslast for less
than a minute. The larger earthquakesare followed by a
seriesof after shocksvhichalsomaybe dangerous

Nepal is located in a seismic area From time to time
earthquake occur which affect inadequately constructed

houses,causingmajor damageand in many casepartial or
total collapse

Fault The Himalayas Tibetan Plateau

-
.
»
.
s

Plate

Source: USGS; Google Earth

As the Indian subcontinent pushes against Eurasia, pressure is
released in the form of earthquakes. The constant crashing of
the two plates forms the Himalayan mountain range.



1.4 Effects of Earthquake on Buildi

Typical failure pattern of masonry structure

During an earthquake,a building is shakingin all possible
directions The shaking loosens the joints of different
componentsof buildingthat leadsto subsequentiamageor
collapse

U Separation ovalls
Separationof wallsat cornersand T-Junctionstakesplacedue to poor
connectionbetweenthewalls

U Delamination of wall
Delaminatiorof wall is verticalseparationof internal stone and external

stonethrough middle of wall thicknessthis occursdue to mainlyto the
absenceof bondingelementsand weakmortar filling in stone masonry

wall. 3 r-“:, g, 3 f;ﬁ R a?ﬁ

U Gable wall collapse

In caseof gablewall the triangularof wall hasno restraint Hence,when
the force is in perpendiculardirection it shakesexcessivelyUnder such
pullandpusha crackdevelopsin heavyshakingt canalsocollapse




Earthquake resistant design

Earthquakeesistant structures are designedto withstand
earthquakeswhile no structure can be entirely immune to

damagerom earthquakes

To constructearthquakeresistantbuildingno. of factorssuch
as site selection,shape of house foundation, Plinth, walls,
opening, vertical reinforcement, horizontal Band, roof,

materials should be considered The details of the seismic
elementsat different level of the buildingsare clearlyshown
in the figure below

— Vertical reinforcement:
Reinforcemet

Roofband:Rcc:Concrete1.5:3
Reinforcemeninainbarl2mm *4,
Stirrups 6mm@150mm

Wall:Stonemasonry in cement
mortar 1:4

Lintel BandRcc:Concreté:1.5:3
Reinforcemenmainbarl2mm *4,
Stirrups 6mm@150mm

Stich BandRcc:Concret#:1.5:3
Reinforcemenimainbar8mm *2,
Stirrups 6mm@150mm

Sill BandRcc:Concret#:1.5:3
Reinforcemenimainbarl2mm *4,
Stirrups 6mm@150mm

Plinth BandRcc:Concret#:1.5:3
Reinforcemenmainbarl2mm *4,
Stirrups 6mm@2150mm

Foundation Stone masonry in cement
mortar 1:4

Technology for Earthquake Resistant Building Construction
_ (Stone in Cement Mortar)

Eg.Technologyor Earthquake Resistant Building Construction
(CharikotDorakha



The earthquake resistant hou

Components of building
The pictureshowsthe main components of building.

Roof band
Lintel band

Stitch band
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Plinth band

Seismic Horizontal wooden band

Seismidorizontalband

A continuous band, also _
O I f t S R LP NJ\ y 3 OW%CIJ-UtXa% 7\ a let-h bachY/
band at different levels in — —
all walls of the building for | & R
tying walls together to
enhance box action. It
improves horizontal
bending resistance thereby
preventing owof-plane
collapse of walls. It also
helps to prevent shrinkage
temperature and
settlement cracks
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1.6 Advantagef cement mortar

Mortar is a paste preparedby addingrequired quantity of water to a
mixture of bindingmateriallike cementandfine aggregatdike sand

Cementmortar helpsto carry the weight placedon the wall and seal
the joints where it has a high degree of impermeabilityand is more
proneto shrinkagehan othersmortar.

Advantagesof cementmortar over other mortars:

A It givesstrengthto masonry

It isan excellentbinding material

It iseasily workable

It offersgoodresistancgo moisture

It possesgoodplasticity

It hardensearlyand startsgainingstrengthin around10 hours

A
A
A
A
A
A
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S e

Cementmrtar | Mud moftar

Compressive Strength

STRONG l WEAK

Cement Mortar Mud Mortar

Bonding Strength

e STRONG e “~ WEAK

Mud Mortar

Cement Mortar Mud Mortar
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Earthquake resistant house
2.1Design of house

a. Site selection wSt I GSR aAyAYdz NBI

Adequatelocations Safeplaceto build housesare those locatedfar from
areaswhere naturalHazardsnayoccur

V Donot selectnearsteepslope
Building built on sites with a narrow hill ridge,
separatedhigh hills, steep slopesor complicated
terrain are susceptibldo damagethan a building
built on siteswith plaintopography so suchsites
should be avoidedas far as possible However,
buildingscan be constructedin suchareasafter
the provisionof proper precautionby retaining
walls and its periphery must be improved by
terracingandconstructingoreast

Not Near Steep Slope

[ Not Landside Prone Area

V Donot select landsidgrone area

Landslides usually completely wash out x
buildingslying in its course Rockfall damages

buildings partially or completely so its better

not to selectthe siteson landslidepronearea

V Do not select near river bank [+ Not Near Rivr Bank
Since river banks are susceptible to frequent
flooding and to liquefaction Buildingsshouldbe far
enough from the flooding zone of river and

constructionin suchareasshouldbe undertakenonly
after carrying out necessaryprotection works to
avoidflashflood andearthquakedamage




Site selectio

V Donot selectfilled or soft ground  (-weronsortGrouna
In a back filled area, the bearing capacity of
foundation sub soil is low and settlement of
foundation may occur Also, foundation may be
exposeddue to easyscouringof backfilledsoil .If

a buildingis to be constructedon a filled ground,

the foundation shouldbe deep enoughso asto
reston firm soilandnot onfilled up soil

V Do not seleciRock fall Area
V Do not seleciGeological fault or Ruptured Area

V Do not seleciLiguefaction susceptible Area




Earthquake resistant house

b.Shapeof house  WST!IUSR aryayde

To make earthquakeresistanthousesuccessfullygdesignmust havea
goodshapeandan adequatedistribution of walls

U Symmetry

The building, as a whole or its individual blocks, shall be planned
symmetricalasfar aspossible
U Regularity
Simplerectangularshapesbehavebetter in an earthquakethan shapes
with projections Torsionaleffects of ground motion are pronouncedin
long narrow rectangular blocks The length of a block shall not be
greaterthan three timesits width of the building
If longerlengthsare requiredtwo separateblockswith sufficient
separationbetweenshouldbe provided

According to National Building Code, Nepal, the minimum requirement
that should be considered are as follows:

( ) (

ToeATehl T&IT: ATTFaH q TeedT T

U Numberof storey.

A It a K 2 dzbéRmb@ than 2 storey + attic incaseof the stone and
brickmasonrywith cementmortar

A Incaseof stone/brick masonryin mud mortar with wooden band
the total numberof storeyshouldbe limited to one storeywhereas
if RC band is usedinstead of wooden band then one plus attic
floor canbe constructed



Earthquake resistant house

2.1Design of house

& Span Of Wall: Maximum 4.5 m

l lessthaﬁhm\

U Spanof wall 1~ / ’
The clear span of the wall & K 2 dzbe] y Q d. =

more than 12 times thicknessof the wall
andnot morethan4.5 m.

b.Shapef House

& Size Of Room: Maximum 13.5 sgm

U Sizeof Room
Eachroom shouldnot exceedl3.5 sg m.

-lessthan
‘ 13.5sqm

& Height Of Wall: Maximum 3.2 m

U Heightof wall
Floor height shallnot be more than 3.0m. /]Essmamm

Incaseof attic floor, maximumheight from
floor levelto ridge levelshallbe 1.8 m and

maximum height from floor level to eave .
levelshallbe 1.0m. '“““&?i’:'&'.:f;’..
« Propotion ; ] } ]
X X
G Thebuildingshould o |

not be too Iong or . too long

too tall .




2.1 Design of House ,
C Openingofwall wstrdSR aryAiydy NBId

Openingsare the voidsin wallsto makethem weak so, their sizesand
locationsare to be carefullydecidedwhile Construction Someof rules
for sizeandlocationof openingsin masonrybuildingsare shownin next
page Followingarethe guidelinen the sizeandpositionof opening

U The total lengthof openings

It shouldnot be more than 50% of total length of the wallsin casethe
building is of single storey But it should not be more than 42% at
groundfloor whenthe buildingis 2 storied

V Distanceof openingfrom the endof awall
It shouldbe more than Y40f the heightof the openingbut not lessthan
0.6 m.

V Thehorizontaldistancebetweentwo openings
It shouldnot be lessthan half of the heightof the shorter opening,but
not lessthan 0.6 m.

V' Theverticaldistancebetweentwo openings

If there are two openingsin the height of a wall, then verticaldistance

betweenthe two openingsshouldnot be lessthan 600 mm or 50% of

the width of the smalleropening]

V Whenthe openingsdo not complywith requirementsabovepoints
they should either be boxed around in reinforced concrete or
reinforcing bars provided at the jambs through the masonry as
shownin figure below

et

thickness

Any opening in the wall reduce load bearing capacity against the earthquake. The size of
opening and location should be well considered and comply with the followings.

L=b1+b2+b3+b4+b5<=45m
b1+ b2 <=0.5L for 1-storey

b1 + b2 <=0.42L for 2-storey
b4>=0.5h2, but no less than 600 mm
b5>=0.25h1, but no less than 600 mm
b3>=0.25h2, but not less than 600 mm



2.1 Design of Hou

wSt I GSR aiyiyYdzss NBI dzQUEDpeEning of

Largesizesand inappropriate locationsof openingare another caus
severedamageof masonrybuildings

Openingsare the voids in walls to make them weak so, their sizesand|
locationsare to be carefullydecidedwhile Construction Someof rulesfor
sizeand locationof openingsin masonrybuildingsare shownin next page
Followingare the guidelineson the sizeand positionof opening

U The total length of openings
It & K 2 dzfexReedB(% of the length of the wall between consecutive
crosswalls in single storey mud masonry whereas incase of cement
masonry construction, it & K 2 dzf éRoged 50 % in single storey
constructionand42%in two storeyconstruction

U Distanceof openingfrom the end of awall
Openingsare to be located away from inside cornersby a clear distance
equalto at leastvsof the heightof the opening,but not lessthan 0.6m.

U Thehorizontaldistancebetweentwo openings
It shouldnot be lessthan half of the heightof the shorteropening,but not
lessthan 0.6 m.

U Thevertical distancebetweentwo openings
If there are two openingsin the height of a wall, then vertical distance
betweenthe two openingsshouldnot be lessthan 600 mm or 50% of the
width of the smalleropening

U Whenthe openingsdo not comply with requirementsabove points,
they should either be boxed around in reinforced concrete or
reinforcingbarsprovidedat the jambsthroughthe masonryasshown
in figure below




Earthquake resistant house

2.1Design of house
Brick/ Stone masonry with mud mortar:

of:

x rf} 1+ rf} @=#nDaf0 Ps tNnfsinfly)=@8af0 PstNnf/ a'@nsfinflu
x 1f I+ rf }&<)=#nDaf@Ps tNnfsfnfly) =@8af@Ps tNnf/ a'@nsfinflu
x rf}$ >9=%f}@ t/ *)) Id4d eGhbdéd

x rf}%>o)=@F0f! t/ $%)Id+d eGhéd

Brick/ Stone masonry with cement mortar:

ob.
x rf} I+ rf} @ rf }#<9)=%DafQ Ps tNnfsinflu)=$@DafQ b'@Nnfsfnflu

x rf}™ + rf }&<=)=%mDaf@Ps tNnfsinflu)=$@Daf@b'@Nnfsfnflu
x 1f}$>9=% p@ t/ *))ddd eGhéd
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2.1 Design of hou

wStFGSR aAyAvdzs dANaHspecifiegtiond 2 O

V Laying masonry
Masonry should not be laid staggeredor straggledin order to avoid
continuous vertical joints. At cornersor wall junctions, through vertica
joints should be avoided by properly laying the masonry It should be
interlocked

\/ Mortar Mixture

Mortar joints should not be more than 20mm and lessthan 10mm in
thicknessTheratio recommendL:6(CementSand)

V Throughstone

Throughstone of a length equalto the full wall thicknessshouldbe usedin|
everv600mm lift at not morethan 1.2 m aparthorizontally

& =X

w& Through stone " !

R

V KeyTechnicaPoints

Thepressureactingon stonesshouldbe vertical
Dressedstonesare preferablethan naturalroundshapedstones
Brokenor smallstonesshouldnot be used

Throughstone shouldbe laid in every 600mm lift and not more than
1.2m aparthorizontally

Wet stoneshouldbe usedto avoidsuckingmoisturefrom mortar.
Stoneshouldbe cleanedno to lossbondingstrengthwith mortar.
Mortar shouldbe packedandchippedin properlywithout void space
Mortar joint shouldnot be in one continuousverticalline.
Theplumbbob shouldbe usedto checkverticality

V Thickness of wall

MASONRYYPE MASONRYYPE

To o T To o T T Do Do

One Two Two plus Attic
Stone 350450 450 450
Brick 230 350 350




Earthquake resistant house

2_1Design of house Related Minimum requirement
b2Qn>b2Qt YR b2Q

e.Seismidorizontalband

A continuous band, also called W NJ6y53 ¢ @ RCband at
differentlevelsin all wallsof the buildingfor tying wallstogether
to enhanceboxaction It improveshorizontalbendingresistance
therebypreventingout-of-planecollapseof walls It alsohelpsto
preventshrinkagetemperatureand settlementcracks

Stone in mud Mortar with wooden band



Earthguake resistant hou

U Plinthband

Thisbandis providedwhere soilis soft or unevenin their properties It may
alsoserveasadampproofcourse

U Sillband

Thisbandis providedjust belowthe windowopeningshroughall wallsat the
bottom .it becomegriticalif the floor heightis high

U Lintelband

A lintel band shall be provided through all walls at the top level of opening
thusthe top-level of all the openings shall be made equal as far as
practicable. it must be provided in all stories of the building as per. table

U Roofband

Thisband shallbe providedat the eavelevel of trussedroofs and alsojust
below the joists on all such floors which consist of joists and covering
elements(flexiblefloors),so asto integratethem properly at their endsand
fix theminto the walls
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Earthquake resistant house

2.2 Construction
2.2.2Preparation of Construction

Mﬁ'dtt@ﬁ@%%sed in building constructionis also one of the factor
affectingthe quality of building. Soquality of constructionmaterials
usedin constructionhasto be ensuredfor assuringhe final quality of
construction The required quality of materialsshouldbe decided
beforehandthe constructionis started generally it is decided during
planningand designingphase Dependinguponthe constructiontype,
structural element and location of site the quality of materials
requiredshouldbe differs.

The very commonlyusedconstructionmaterialsare shownbelowin

pictures
SAND WATER
® from rivers / quaries -clean
8 dean from mud - clear and does not smeel
| dean from organic material -no oil, acid, alkali, salt, organic
materials that can affect the
RC. Bars
m - from rivers / quarries D - size as uniform as possible
ll - dean from mud LA™ - rough surface, not smooth
® - dean from organic materials A
s -¢1-2cm
DRESSED (CUT) STONE SLATE STONE
-treatment in cubicor : )
cuboid shape S -from quarries
- suitable material for mosonry N n -flatshaped

g 1 -good for masonry

Boulder stone (River round stone)

BOULDER

peatn  shouldnot be used Needtreatment of

before use for masonry

- more mortar is required Shape



CEMENT TIMBER

- Portland Cement - dry and straight
- not hardened - no cracks and notch
- dry - treated against termite

- hard wood shall be
used for main structural
elements

- not mixed with other materials
- uniform color

Hard Wood Soft Wood
Babul, Black Siris, Dhaman, |Chir, Deodar, Jack,
Indian Rose Wood (Shisam), Mango, Salla,
BRICKS Jaman, Mesua, Oak, Sain, Sal,| Simal, Uttis (Red),
Sandan, Sisso, Teak, Khair Uttis (White)

/: R.C. BARS
9
- completely burnt
- flat, not warping
- does not break easily

- Fe415: High Strength
Deformed Bar

- uniform size - uniform size
- corners not damaged - conform with standard bars
- standard size: 230 x 110 x 55 mm - not rusted
- straight
- diameter in accordance
with drawing
MUD MORTAR CORRUGATED GALVANISED IRON (CGI) SHEET
- Free from organic materials - standard 26 gauge size

g - Neither too sandy nor too - thickness 0.55 mm
e : clayey

- Sand content not more than
40% by volume

Quality Check!




2.2 Construction

2.2.2 Appropriate Construction Process:
aMixture of concrete w8t iSR aAiyAYd0o N

Cementconcreteis a mixture of cement,sand and stone aggregatesn a
specifiedproportions Mixing may be done by mixer machineor by hand,
Preferable is mixing by machine as it gives uniform quality and
homogeneousconcrete mix. Procedurefor mixing concrete manuallyhas
beenexplainedn the followingdiagrams

M157s &Fhe

ATH FHEA gd: 15N/mm? (15MPa)

AR TS0 Sara: q R ¥ (e @ arean - [réD)
a7 faHmERl AT dfadad 0.5

v

% 3 dffead aTe@AT I T IHA AT
q RTET T areqarars




2.2 Constructio

2.2.2 Appropriate Construction Proce
wSt I SR aAyAYdzy NRMixtweofeoncretez Qmn

M207s #fhe

ATH FEET 7 20N/mm? (20MPa)
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qTT 7 T2l ST A 0.5
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2.2 Construction

2.2.2 Appropriate Construction Process:
a Mixture of Mortar wStFdSR aAyAvYdy N

CementMortar is a pastepreparedby addingrequiredquantity of waterto a
mixture of bindingmateriallike cementandfine aggregatdike sand Forthe
preparationof good mortar there shouldbe quality cement,sandand water
with appropriate proportions Procedureto mix the mortar has been
explainedn the followingdiagrams

9% HHAT
Aifoea fosor wepara: 9:5 (a2 ardan)
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Mixture of Mortar

Mud mortar

The soil for preparation of mud mortar should be free from organic
materials It shall also be free from pebblesand other hard materials
which could upset the mortar thickness The sand content in the mud

shallnot be more than 30 %in order to achievea proper cohesiveness
Dry mud shallbe thoroughlykneadedwith water in order to preparethe

densepaste

FieldTest

a. Drystrengthtest
Fiveor Sixsmallballsof soil of approximately2 cmin diameterare made
Oncethey are dry (after 48 hours), each ball is crushedbetween the
forefingerand the thumb. If they are strong enoughthat none of them
breaks,the soil hasenoughclayto be usedin the adobe construction,
providedthat somecontrol overthe mortar micro-fissurescausedoy the
dryingprocesss exercisedasshownin figure below If someof the balls
break,the soilisnot consideredo be adequate pecausat doesnot have
enoughclayandshouldbe discarded
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2.2 Construction

2.2.2 Appropriate Construction Process:

Foundationis a bottom-most part of the building which
transferthe weight of the buildingto the ground It playsvital
role in overall stability of the structure Foundationfor a
particular structure depends on type of structure and
foundation sub soil The foundation trench should be of
uniformwidth andits bed shouldbe on samelevelthroughout
the flat area

Mortar / Compacted Soll (100 mm)

Brick (55 mm)
Fllled Sail

Bxcavated Soll d Excavation Line

Plinth Band

450 mm (Recommendable)
min 300 mm

| BaseWidth |

The base width of foundation is varied depend on;
= Wall Material: Stone or Brick

= No. of Story: 1-Storey or 2-Storey
= Bearing Strength of Ground: Soft, Medium or Hard



Foundatio

Foundationfor masonryBuilding

x For load bearing wall construction, strip footing of
masonry,plainconcreteor RCGscommonlyused

x RC strip footing is most effective for seismic and
settlementconsiderationin soft aswell asfirm soils

x Masonryfootingsare mostfrequentlyused

The depth of footing in the soil should go below the zone of deep
freezingin coldregionsandbelowthe levelof shrinkagecrackin claysoil
It is the most common strip foundation, which can be constructedin
cementor mud mortar. Thistype of footing is generallymade of steps,
the width at the bottom being more and the width at the top of the
footing is equalto the width of the wall above Thefooting wall may be
of brickor stonedependinguponthe availabilityof it andthe mortar also
mud or the cement

Theminimumsizeof foundationfor masonryfooting in different typesof
foundationsubsoilanddifferent no. of storiesshouldbe asshownbelow

in table.

Typesof Masonry Storey Soft Medium Hard
Brick 2-Storey 900 650 450
1-Storey 650 550 450

Stone 2-Storey - 800 600
1-Storey 800 600 600




2.2 Construction

2.2.2Proper Construction Process:

c. Foundation
Foundation Detail for Mud Mortar
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Foundatio

Foundation Detail for Mud Mortar
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2.2 Construction

2.2.2Proper Construction Process:
d. Construction Sequence

1. Layoutplan

Thefirstimportant stepin constructionof a foundationisthe layout.It is
anessentiaprocedurebeforethe start of work. Cleanthe groundfrom all
organicor any odd elements Then tightened the ropes using trestles
made by wood polesnailedto a transversalstick and embedit to the
ground, as shownin the figure Trestlesare placedat external part of
build. Checkhe angleof 90{at the cornersmakingtriangleof 3-4-5 length
sidesjasshownhere. Usechalkor gypsunmpowderto mark

2. Excavation

It is important that foundationto be leveledbelow the groundlevel,on

natural soil at a depth not lessthan 1.0 m. If thicknessof the shallow
landfillis greaterthan 1.0 m the trench shouldbe over excavateduntil it

reachthe naturalsoilandrefilledwith simpleconcrete



Construction Sequence

3. LayindBrick Bedding

The excavated area is then filled by a layer of brick.

4. Placindean concrete

Thelayer of brick is covered by lean concrete

5. Constructiomf Foundation with
installationof verticalRebar

Reinforcement bars are placed and fixed into the foundation




2.2 Construction

6. Construction of plinth band

After the reinforcementa layerof concreteis placedoverleanconcrete

7. Construction of Masonry walhd RM®ands

Masonrywall is constructedaboveplinth bandand openingsare madeand RC
bandsare placedover, middleandunder masonrywall.

8. Construction oCorner and transverse bands

After the completion of the opening,the constructionof the masonrywall is
stoppedto constructthe cornerandtransverseband




Construction Sequen

9. Construction of lintel band:

Mk SIS

A continuous lintel band is constructed through walls at the top level of
opening.

9. Construction of lintel band:

i

After completion of lintel band, masonry wall is constructed and above
that roof band is constructed and above that timber truss is made.

11 Installation of roof

After the construction of wall , roof is placed over it.







