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AMENDMENT NO. 1 JANUARY 1996
TO

IS 13828: 1993 IMPROVING EARTHQUAKE
RESISTANCE OF LOW STRENGTH MASONRY

BUILDINC;S - GUIDELINES
(Second cover page, Foreword, para 2, line 10 ) - Add 'and 1993' after

'Ill 1976'

(Page 1, clause 1,1.1 ) - Substitute the following for the exisung clause

"1.1.1 The provisions of this standard are applicable In all seisnuc zones No
special provrsrons are considered necessary for buildmgs In SeJ5mJC zones 1and
II rf cement-sand mortar not leaner tban 1 6 IS used In masonry and 'through'
stones or bonding elements are used In stone walls "

( Page 1, clause 2 ) -- Subsntutc '1597 (Part 1) 1992' for' 1597 (Part 1)
1967' and '1904 1986' for '1904 1984'

( Page 3, Table 1, col 2 ) - Substitute 'le'\4\ than ()05' for the cxistmg Inaner
agarnvt category A and 'I qU:41 to or more than 012' for the exrsnug matter against
category E

(Page 3, clause8.1.6, last ltne ) - Substitute '1 5' for' 1 5 '

(Page 4 clause 8.3.1 ) - Substitute 'IS 1597 (Part 1) 1992' for 'IS 1597
(Part 1) 11167'

(Page 6, Figure4 ) - Substitute the Iollowmg for the existrng Iigure
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Amend No.1 to IS 13828 : 1993

(Page 6, Table 2 ) - Add the following matterafter (iv) :

'v) Widthof openingof ventilaror 1>8, Max 7S0mm 7S0mm'

(Page 6, Figure 5 ) - Substitutethe following for the existing figure:

v:2 ftfJ£ ltJbt'
SECTION AT XX

x

IV= Window
t = Wallthickness
11 = Lintel thickness

12 = Thickness of concrete injamb
v =Vertical bar
d = Diameterof reinforcing bars

FIG. 5 STRENG1lfENING MASONRY AROUND OPENING

( Page 6, Table 3) - Against building category A, delete 1 and 2 and C, f
· in the first line and substitute in col 2 '1, 2 and 3' for '3' in the second line as
· given below:

· (1 )

A

(2)

1,2 and 3

(3)

b.c, f, &

( Page 11 ) - Insert the composition of tbe Eanbquake Resistant
Subcommittee, CEO39:1 as follows:.

'Earthquake ResistantConstruction Subcommiuee, CED 39 : 1

Convene,

: DRAS.AlvA
,
of

to

1--41 BIS/ND/2008

Rep,uenli1fg

In personal capaciry ( 72/6CivilLines, Roo,k« )
2

 



Alembers

SURI N. K. BHATfACHARYA

SIIRI B. K. CllAKRAOORlY

SlllI D.P.SINOH (A/terMte)

SIIRI D.N.GIIOSAL

DR SUDtUk K. JAIN
DR A. S. R.SAl (A/ternote)

SURIM. P.JAISINGH

JOINT DIREC10R SlANDARDS

(8&S) CB-!
Assn DIRECTOR ( s as )CB-1

( A/ta-lIllle )

SHRIV. KApUR
SHRIV. K.. KAPOOR (AllerNlle)

SJlRIM. KUNDU

SHRIA.K.UL
SHRJ T. R. BHATIA (Alternate)

DR B.C. MAnfUl

Amend No.1 to IS 13818 : 1993

Repr~e"tin,

En&ineer.in-Chief's Branch, NewDelhi
Housinaand UrbanDevelopment Corporation. NewDelhi

NorthEastern Council, Shillone
Indian Inslilule or1'echnololY, Kanpur

CentralBuildinesResearch Institute, Roorkee
Railway Board.Ministry or Railways

PublicWorksDepartment, Govtof Himachal Pradesh. Shimla

Hindustan Prefab Limited, NewDelhi
National BuildinesOra_niulion, NewDelhi

University of Roorkee, Department of Earthquake
Engineerina. Roorkee

DR (MRS) P. R. Boss (Altern.'e)

SHRI G.M. SHOUN11tU PublicWorksDepertmenl, Jammu&t Kashmir
DR P.SRINIVASVLU Structural Eneineerinc Research Centre( CSIR). Madras
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Al\'IENDMENT NO. 2 APRIl~ 2002
TO

IS 13828: 1993 IMPROVIN(i EARrl'llQUAKE
RI~SIsrrANCEOf" LOW STRENGTH MASONI{Y

BUILDINGS - GUIDEI~INES

I PlI,r: c' L cluuvc 1.1.1 ( see 1I1jo Amendment No. 1 ) J - Substitute 'zone
II" for 'zones : and ll

( Page I .. clause 3.6 ) - Substitute the following tor the existing:

"3.6 SeismicZone and SeismtcCoefficient

"The seismic zones II to V as classified and the corresponding zone factors as
specified in 6.4.2 (Table 2) of JS 1893 (Part 1).'

( Page 1,clause3.7 ) - Substitutethe following for the existing:

03.7 Zone Factor (Z)

It IS a factor to obtain the design spectrumdependingon the perceived maximum
seismic risk characterized by maximum considered earthquake (MCE) in the
lone In which the structure is located.'

(CEO 39 )
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AMENDMI~Nrr NO. 3 ~~J1~IJRUARY 2005
'rn

IS 13828: 1993 IMPR()VIN(; EARrrIIQlJAK~:
RESISTANC~:OF IJOW S"rl{~:N(irrH l\lAS()NRY

BlJIIJDIN(;S - (;{JIDEI"INI~S

·7 CATEGORI~:S OF BUIIJDINGS

7.1 l-or the PUIP0'-,C of spccitymg the earthquake rcvi-tant fCJtuIC\ In ma-om ,
and wooden burldingv the buildmgv have been c.ucgou/cd In inc l ..lll:goIIC\ A
to E based on the scivrmc zone ..md the unportance of buildmg I. \\ here 1 =
Impoit.mce factor applicable to the hurldmg (\(}l' 6...&.2 and Table 6 of IS I RC) ~
(Part 1) . 2002 ~

7.1.1 The buildmg categone- .ue given In Table I

Table 1 Building Categorle« for Earthquake
Resistant Features

r Importance Factor Sd,nu{ Zone

l __~jII III
1

IV

10 B ( 1 D j E
-- -

15 (' D I E E------ I

N()T~S

1 Category A ., now defunct J' lone I doc, not exrvt anv morr
2 Low ~lll'nglh InJ\om y ,hJII nol he u,e~~)r CJle~Or~ ~ ...__..._~.

( Page 3. Table 1 tinder clause 8.1.1 ) - Delete

(CED 39)
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Earthquake Engineering Sectional Committee, CED 39

FOREWORD

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the
Earthquake Engineering Sectional Committee had been approved by the Civil Engineering Division
Council.

Himalavan-Naga I...ushai region, Indo-Gangetic' Plain, Western India and Kutch and Kathiawar regions
are geologically unstable parts of the country and some devastating earthquakes of the world have occurred
there. A major part of the peninsular India, has also been visited by moderate earthquakes, but these
were relatively few in number and had considerabl y lesser intensi ty, I t has been a long felt need to
rationalize the earthquake resistant design and constr uction of structures ta king into account seismic data
from studies of these Indian earthquakes, particularly ill view of the heavy construction programme at
present all over the country. It is to serve this purpose that IS 1893 : 198~ 'Criteria for earthquake resis­
tant design of structures' was prepared. I t lays down the s-i srnic zones. the basic seismic coefficients and
other factors and criteria for various structures. As an adjunct to IS 189:3, IS 132f.i 'Code of practice for
earthquake resistant design and construction of buildinus' was prepared in 19Gi and revised in 1976. This
contained some recommendations for low str ength brick and stone-buildings. Earthquake damages to such
buildings in Himachal Pradesh, North Bihar and Hill districts of Uttar Pradesh emphasized the need to
expand these provisions. In order to assign the subject thr- importance it demanded in the context of
prevalence of such buildings in the seismic zones It was therefore considered appropriate to issue a
separate standard on the subject. It IS naturall y tied to IS 18Y3 in view of the seismic zones and coeffici­
ents. It will be useful to read this standard along with IS 4326.

The Sectional Committee responsible for the preparation of this standard has taken into consideration the
views of all who are interested in this Held and has related the standard to the prevailing practices in the
country. Due weightage has also been given to the need for international co-ordination among the
standards and practices prevailing in different countries of the world.

The Committee responsible for the preparation of this standard is given at Annex A.

In the preparation of this standard, t he publication 'Guidelines for earthquake resistant non-engineered
construction', published by the International Association for Earthquake Engineering, Tokyo, October
1986, has been freely referred to.

~ , I ~ 
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Indian Standard

IMPROVING EARTHQUAKE RESISTANCE OF
LOW STRENGTH MASONRY BUILDINGS ­

GUIDELINES

19U4 : 1984

1893 : 1984

4326 : 1993

2 REFERENCES

3.2 CeDtre of Rigidity

The point in a structure where a lateral force
shall be applied to produce equal deflections of
its components at anyone level in any particular
direction.

A wall designed to resist lateral force in its own
plane.

3.4 Bos SY8tem

A bearing wall structure without a space frame
the horizontal forces being resisted by the walls
acting as shear walls.

3.5 a.ad

3.1 Low StreDltb Ma.onry

Includes fired brick work laid in clay mud mortar
and random rubble; uncoursed, undressed or
semi-dressed stone masonry in weak mortars; such
as cement sand, lime-sand and clay mud.

3.3 Shear W.II

A reinforced concrete, reinforced brick or wooden
runner provided horizontally in the walls to tie
them together, and to impart horizontal bending
strength in them.

3.6 Sei.mic Zone aad Sei.mle Coefficient

The seismic zones I to V as classified and the
corresponding basic seismic coefficient (10, as
specified in IS 1893 : 1984.

3.7 De8ilD SeislDie CoeffieieDt ( 4b )

The value of horizontal seismic coefficient
computed taking into account the soil foundation
system and the importance factor as specified
in 3.4.2.3(a) of IS 1893 : 1984.

3.8 Coacrete Grade.

28 days crushing strength of concrete cubes of
150 mm side in MPa, for example, for MI5 grade
concrete crushing strength 15 MPa.

f GENERAL PRINCIPLES

4.0 General

The general principles given in f.1 to 4.5 should
be observed in the construction of buildings for
improving their earthquake resistance.

The following Indian Standards are necessary
adjuncts to this standard:

1S flo. Tille

1597 Code of practice for construe-
( I>art 1 ) : 1!)67 tion of stone JIlaSOOJ y : Part 1

Rubble stone masonry
Criteria for earthquake resis­
tant design of structures
(.first reoi..rion )
Code of practice for design
and construction of founda-
tions in soils General
requirements
Code of practice lor earth..
quake resistant design and
construction of buildings
( second ,euision )

:I TERMINOLOGY

3.0 For the purpose of this standard, the follow­
ing rlefinitions shall apply.

1 SCOPE

1.1 This standard covers the special features of
design and construction for improving earthquake
resistance of buildingS of low-strength.masonry.

1.1.1 The provisions of this standard are appli­
cable in seismic zones III to V. No special
provisions are considered necessary for buildings
in seismic zones I and II.

1.1,2 The various provisions of IS 4326 : 1993
regarding general principles, special construction
features, types of construction, categories of
buildings and masonry construction with rect­
angular masonry units are generally applicable to
the masonry buildings of low strength dealt with
in this standard. There are however certain
restrictions, exceptions and additional details
which are specifically included herein. For com­
pleteness however all necessary portions are
repeated here.

NOTE - Attention is hl reby drawn 10 tt..: face that
low-strength masonry at dealt with herein will neither
qualifv a5 (nRint-prc,d construction nor totally free
t rom collapse in the severe seismic intensiries V I 11 or
IX. However, inclusion of special ~dsmlc design and
convtruction feal ur"s provided lu-re-in Will ra,s(~ tb,·ir
seismic resistance appreciably, reducing grt'atly til,.
chances of collapse even in such seismic intenvities.
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ti.1 LIp.....

SiDce the earthquake force is a fUDction of mus,
the buildiog Ihould beas light u possible coDsis­
tent with Itructural ....ety and fUDctional
requirementl. Rooli and upper storey. ofbuiJdiDgI
in particular should be deaisned as light as
possible.

4.2 eo.da.l17 01 eo••tncti..

".2.1 As Car as possible, all parts of the building
should be tied together in IUch a manner that
the building acts as one unit.

f.2.2 For iDtegral action of building, roof and
floor slab. .hould be continuous throughout as
far .1 possible.

4.2.3 Additionl and alterations to the structures
should be accompanied by the provision of
positive measures to establish continuity between
the existing and the new construction.

f.S PnJect1a1 aad Supeadecl Part.
f.3.1 Projecting parts should be avoided as far as
possible. If the projecting parts cannot be avoid­
ed, tbey should be properly reinforced and firmly
tied to the main structure and their design should
be in accordance with IS 1893 : 1984.

NOTE - In ca.el where atability of projecting parla
alaialt ov.rturoiDI i, achieved by couDlerweighc ia the
form of \vall, alab etc, the oYerturDIDI Ibould be
checked by iDcrea.iDI the weilbt of tbe projectiDI
part aDd deere.linB the weilht of ltabiliziul mua
simultaneoully iD acceedsaee with the vertical seismic
coefficieDt specified in 4.4.2 of IS 1893 : 1984.

f.3.2 Oeiling plaster should preferably be avoid­
ed. When it is unavoidable, the plaster should be
as thin as possible.

~.3.3 Suspended ceiling should be avoided as far
as possible. Where provided, they should be light
and adequately framed and secured.

f.. Shape 01 BaUdla,

In order to minimize torsion. the building should
have a simple rectangular plan and be sym­
metrical both with respect to mass and rigidity
so that the centres of mass and rigidity of the
building coincide with each other. It will be
desirable to use separate blocks of rectangular
shape particularly in seismic zones V and IV.

N01"E - For Iman buildiDII, miDor uymmetry ia
plan aDd elevatioD lDay be ignored. DeaipiD. luch
buildin.1 alaiust tonioD ~.Y be difBcult and
uDcertaia.

4.5 Fire Safety

Fire frrquently follows an earthquake and there­
fore building. should be constructed to make
them fire resistant in accordance with the pro­
visions of relevant Indian Standards for fire
aafety.

2

5 SPECIAL CONSTRUCTION FEATURES

5.1 Po1lDClado••

5.1.1 For the design of foundations, the provisions
of IS 1904: 1986 in conjunction with
IS 1893 : 1984 shall generally be followed.

5.1.2 The subgrade below the entire area of the
building should preferably be of the same type of
the soil. Wherever this is not possible, the build­
ings should preferably be separated into units and
then the units should be located separately.

5.1.3 Loose fine sand soft silt and expansive
cla)'s should be avoided. If unavoidable the
following measures may be taken to improve the
soil on which the foundation of the building may
rest:

a) Sand piJing/under reamed piling(atone
columns, etc.

h) Seil stabiliaation.

5.2 Roof. aad 'Ioors

5.2.1 Flat roof or floor should not preferably be
made of tiles or ordinary bricks supported on
steel, timber or reinforced concrete joists, nor
they shall be of a type which in the event of an
earthquake is likely to be loosened and parts or
all of which may fall. If this type of construction
cannot be avoided, the joists should be blocked
at ends and bridged at intervals such that their
spacing is not altered during an earthquake.

5.2.1.1 For pitched roofs, corrugated iron or
asbestos sheets should be used in preference to
country, Allahabad or Mangalore tiles or other
loose roofing units. All roofing materials shall be
properly tied to the supporting members, Heavy
roofing materials should generally be avoided.

5.2.2 Pent Roofs

5.2.2.1 All roof trusses should be supported on
and fixed to timber band reinforced concrete
band or reinforced brick band. The holding
down bolts should have adequate length as
required for earthquake and wind forces.

Where a trussed roof adjoins a masonry gable,
the ends of the purlins should be carried on and
secured to a plate or bearer which should be
adequately bolted to timber reinforced concrete
or reinforced brick band at the top of Rabie end
masonry.

5.2.2.2 At tie level, all the trusses and the gable
end should be provided with diagonal braces in
plan so as to transmit the lateral shear due to
earthquake force to the gable walls acting a.
shear walls.

•
 



Cat.o!')'

A
B
C

5.2.3 ]ruk ~"h"

Jack arched roofs or ftoon where used should be
provided with mild steel ties in aU spans along­
with diagonal braces in plan to ensure diaphragm
actioDSft

5.3 Staircase.

5.3.1 The interconnection of the stairs with the
adjacent floors should be appropriately treated by
providing sliding joints at the atairs to eliminate
\heir bracing effect on the floors. Ladders may
be made fixed at one end and freely resting at
the other.

5.S.2 B"ilt·i" Slai,eGs,

When stairs are built monolithically with floors,
they can be protected against damage by provide
ing rigid walls at the stair opening. The walls
enclosing the staircase should extend through
the entire height of the stairs and to the building
foundations.

6 BOX TYPE CONSTRUCTION

This type of construction consists of prefabricated
or in-situ masonry wall along with both the axes
of the building. The walls support vertical loads
and also act as shear walls for horizontal loads
acting in any direction. All traditional masonry
cODstruction falll under this category. In pre­
fabricated wall construction. allen tion should be
paid to the connections between wall pauels so
that transfer of shear between them is ensured.

1 CATEGORIES OF BUILDINGS

For the purpose of specifying the earthquake
resisting features, the buildings, have been
categorised in five categories A to E, as given in
Table 1, based on the value of ~b, given by:

lib = «ol~

where

GIla -= design seismic coefficient for the
building,

Clo = basic seismic coefficient for the seismic
zone in which the building is located
( s" Table 2 of IS 1893 : 1984 ),

1 = importance factor applicable to the
building (SI' 3•••2.3 of IS 1893 : 198-t-),
and

~ == soil foundation factor ( see 3.4.2.3 and
Table 3 of IS 1893: 1984 ).

8 LOW STRENGTH MASONRY
CONSTRUCTION

8.1 Gelleral

3
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8.1.1 Two types of construction are included
herein, namely:

a) Brick construction using weak mortar,
and

b) Random rubble and half-dressed stone
masonry construction using differ~nt mor­
tars such as clay mud lime-sand and
cement sand.

Table 1 BailcilDI Cate.ori•• for
Earthq_ake Reai.tiD. Feature.

( CltJIU' 7 )

RaDle of Clb

0·04 to leal than 0'05
0·05 to 0·06 ( both inclusive)

More than 0·06 but le.s than
0·08

D 0'08 to lell than O· J2
E More tban 0'12

NOTE - Low-alreDlth masonry .hall Dot be used for
tatelOl1 E.

8.1.2 These constructions should not be permitted
for important buildings with J ;> 1·5 and should
preferably be avoided for budding category D
( s" TabJe 1 ).

1.1.3 It will be useful to provide damp-proof
course at plinth level to stop the rise of pore
water into the lupentructure.

8.1.4 Precautions should be taken to keep the
rain water away from soaking into the wall so
that the mortar is' not softened due to wetness.
An effective way is to take out roof projections
beyond the walls by about 500 mm.

8.1.5 Use of a water-proof plaster on outside face
of walls will enhance the life of the building and
maintain its strength at the time of earthquake
as well.

8.1.6 Ignoring tensile strength, free standing
walls should be checked against overturning
under the action of design seismic coefficient, lib,

allowlng for a factor of safety of 1 5.

8.2 Brielnvork ill Weak Mortars

8.2.1 The fired bricks should have a compressive
strength not lea than 3·5 MPa. Strength of
bricks and wall thickness should be selected for
the total building height.

8.2.2 The mortar should be lime-sand ( 1 : 3 )
or clay mud of good quality. \Vhere horizontal
steel is used between courses, cement-sand mortar
( 1 : 3) should be used with thickness so as to
cover the steel with 6 mm mortar above and
below it. Where vertical steel is used, the
surrounding brickwork of 1 X 1 or 1i X Ii
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8.3 Sto.. M••ouy ( R..do. Rabble or
8all·D...ecI )

8.3.1 The construction of stone masonry of ran.
dom rubble or dressed stone type should generally
follow IS 1597 ( Part I ) : 1967.

8.3.2 The mortar should be cement-saud ( 1 : 6 ),
lime-sand ( 1 : 3 ) or clay mud of good quality.

8.3.3 The waJl thickness 't' should not be larger
than 450 mm, Preferably it should be about
350 mm, and the stones on the inner and outer
wythes should be interlocked with each other.

NOTE - If the two w)thes are Dot interlocked} they
For CalcG'orl·" A, Band C _ three storeys tend to delaminate duriDlsrouad IhakiDs bUl,e apart

Ct WI ( s" F.,. 2 ) and buckle separately uDder vertical load
with flat roof; IfladiDI to complete collaple of the wall aDd the
and two buildiDS·

storeys plus 8.3.4 The masonry should preferably be brought
attic for
pitched roof. to courses at not morc than 600 mm lift.

brick size depending OD wall thickness should
preferably be built 'ulinS 1: 6 cement-land
mortar.

8.2.~ The height of the building .hall be reltrict­
ed to the following, where each storey height
shall not exceed 3'0 m:

1.2.3 The minimum wall thickoesa shall be one
brick in ODe storey cODstruction and one brick in
top storey and Ii brick in bottom storeys of
up to three storey constftlction. It should allO not
be leaa tban 1/16 of the length of wall between
two consecutive perpendicular walls.

8.2.5 Speeial Bond in Briek Wtills

For achieving full strength of masonry, the usual
bonds specified for masonry should be followed
so that the vertical joints are broken properly from
course to course. To obtain full bond between per­
pendicular walls, it ia necessary to make a sloping
( stepped ) joint by making the corners first to a
height of 600 mm and then building the wall in
between them. Otherwise the toothed joint should
be made in both the walla, alternately in lifts of
about 450 rom ( se« FiR. 1 ).

For Category D - two storeys
with flat roof;
and one sto­
rey plus attic
for pitched
roof.

8.3.5 'Through' stones of full length equal to
wall thickness should be used in every 600 mm
hft at not more than 1"2 m apart horizontally. If
full length stones are not available, stones in
pairs each of about 3/4 of the wall thickness may
be used in place of one full length stone so as to
provide an overlap between them ( sel Fig. 3 ).

U.3.6 In place of 'through' stones, 'bonding
elements' of steel bars 8 to 10 mm dia bent to
S-shape or as hooked links may be used with a
cover of 25 mm from each face of the wall (see
Fig, 3). Alternatively, wood bars of
38 mm x 38 mm cross section or concrete bars
of 50 mm X 50 mm section with an 8 mll'l dia
rod placed centrally' may be used in place of
'through' stones. The wood should be well
treated with preservative so that it is durable
against weathering and insect action.

a. b, , - Toothed joiall tD wall A, B, and C

All dimeo.joDs in millimetre••

FlO. 1 ALTERNATING TOOTHBD JOINTS IN WALU AT CORNBR AND T-JUNOTION

4
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3-e,: .,
s~,4< ,

8.3.9 If walls longer than 5 m are needed. but­
tresses may be used at intermediate points not
farther apart than 4·0 m. The size of the buttress
be kept of uniform thicknea, Top width should
be equal to the thickness of main wall, t, and the
base width equal to one sixth of wall height.

8.t Opea'" la Be..... WaU.

8.4.1 Door and window openings in walls reduce
their lateral load resistance and hence should
preferably, be small and more centrally located.
The size and position of openings shall be as
given in Table 2 and Fig. 4.

8.f.2 Openings in any storey shall preferably
have their top at the same level so that a continu­
ous band could be provided over them including
the lintels throughout the building.

8.f.3 Where openings do not comply with the
guidelines of Table 2, they should be strengthened
by providing reinforced concrete lining as
shown in Fig. 5 with 2 high strength deformed
( H S D ) bars of 8 mm dia.

8.f.t The use of arches to span over the openings
is a source of weakness and shall be avoided,
otherwise, steel ties should be provided.

8.5 Seismic StreBltheBmg ArraDsemeats

8.5.1 All buildings to be constructed of masonry
shall be strengthened by the methods as specified
for various categories of buildings, listed in
Table 3, and detailed in subsequent clauses.
Fig. 6 and 7 show, schematically, the overall
strengthening arrangements to be adopted for
category D buildings, which consist of horizontal
bands of reinforcement at critical levels and
vertical reinforcing bars at corners and junctions
of walls.

-,

Z--......fIIiO

( a )

3

I. Half-dre••ed cODical atoae, 2. Small ali,DlDeDt
atone, 3. Rotation of \Vytbe, 4. Random rubble,
5. Mud or weak lime mortar.

F10.2 WALL DBLAUINAT2D WITH BUCKLED
WYTHES

8.3.7 Use of 'bonding' elements of adequate
length should also be made at corners and junc­
tions of walls to break the vertical joints and
provide bonding between perpendicular walls.

8.3.8 Height of the stone masonry walls ( random
rubble or half-drcssed ] should be restricted as
follows, with storey height to be kept 3·0 m
maximum. and span of walls between cross walls
to be limited to 5·0 m:

a) For categories .A and B - Two storeys with
flat roof or one storey plus attic, if walls
are built in lime-sand or mud mortar; and
one storey higher if walls are built in
cement-sand 1 : 6 mortar.

b) For categoritJ C and D _. ']\"0 storeys with
flat roof or t\VO storeys plus attic for
pitched roof, if walls are built in 1 : 6
cement mortar; and one storey with flat
roof or one storey plus attic, if walls are built
in lime-sand or mud mortar, respectively.

t ~4~O
t-- as/

l. Through stone. 2. Pair or overlapping stone, 3. S-Sbape tie, 4. Hooked tie. 5. Wood plank,
6. Floor level.

(a) Sectional plan of wall (b) Crou-sectioD of wall
All dimeDiions in millimetres,

FlO. 3 THROUQH STONlt AND BOND BLBII.NTS

S
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••lIdla, Number of Str··lth···1
Catelo.., Storey. to be Pl'ovided

(I) (2) (3)

A I and 2 c. f
3 b, c. f, g

B 1 and 2 b, c, {, I
3 b, C. d, .., I,

C 1 b. c, r. R
2 and 3 h, c, d, f, g

0 1 and 2 b. c, d. f, g

8.5.2 Lintel band is a band (see 3.5) provided
at lintel level on all internal and external longi­
tudinal as well as crOls walls except partition
walls. Tile details of the band are given
in 8.5.5.

8.5.3 Roof band is a band (itt 3.5) provided
immediately below the roof or floors. The
details of the band are given in 8.5.5. Such a
band need not be provided underneath reinforced
concrete Of reinforced brick slabs resting (\0

bearing .waU., provided that the slabs cover thr
width of end wall. fully.

Slr,ngt/"ni", MII/"d

b - J..late1 baud ( II' 1.5.2 J

c - Roof band and Rabie band where necessary
( II' 8.5.3 aDd 1.5.4 )

d - Vertical steel at corners and junctions of waitt
( s" 8.5.7 )

r - Bracing in plan at tie level of pitched roofs
( SI' 5.2.2.2)

g - Plintb band whcare necessary ( S'I 8.5.& )

NOTE - For building of catpgor)' n in Iwo storeYj,
constructed with sIOOt- rnasonry in w(tak mortar, it will
be de~irablc to provide vertlcal Iteftl of 10 mm dia in
both storey••

OOOmm

crf2
0·33

5GOmm

600mm

O·4G
0·37

4!jOmm

a.lleU81 Catelol"
r----~---~
A,D &e D
230 rom 600 mm

I. -=- TbickDell of concrete
u .. Vfrtical bar

SECTION AT X)(

D~.crlptloD

1. Door 3. Ventilator

2. Window 4. Cross wall

Flo.4 DIMENSION' 0' OI'ItNINQI AND PlaRI FOR RIf.COMM£NDATIONS IN TABLE 2

Table 2 Size ••d PositloD of OpeaiDI_ Table :I StreugtheDUaI ArraDlemeat8
I. Be.rial Walls ( s" Fi•• 4 ) Reeommeaded for Low Stre_gtb

( Cla14Jts 0.4. \ and8.4.3 ) M••oary HaiidiDIS
( Clause 8.5.1 )

x

It' -= Window
I .. Wall thickne~s

't .. Lintal thicknell

Flo. 5 STalNOTHENINO MAIONllY AROUND
OPaNINO

i) Di.fancr hli from the inlidp
corn('r of oUIside wall, Ali"

Ii) Total I'DR,h of np,·ningl.
ratio; Mal

( b I + bl + hi )II.
or

( be + b, HI,
-- ODe Itoreyed bui IdinR
- 2 &. ! store)or.ct building

iii) Pier width between consecu­
dve openinKI b.

iv) Vertical dillancc betwc·t'D two
openinlCsone above tbe othert

hit Mi"

6 
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bands should be of the full width of the waU, not
leu than 75 mm in depth and should be reinforc­
ed with 2 HSD bars 8 mm dia and held in
position by 6 mm dia bar links, installed at
150 mm apart as shown in Fig. 8.

NOTES
1 In coutal area., the concrete grade shall be ~120 and
the filling mortar of 1 : 3 ratio (cement-land) with
\vater proofiDI admixture.
2 10 case of reioforced brickwork, the thickness of
joints rontaininl steel bars should be increased to
20 mm .0 a. to have a minimum mortar coverof 6 mm
around the bar. In banda of reinforced brickwork, the
area of Iteel provided Ihould be equal to th:u specified
above for reinforced concrete bands.

3 For full integrity of walls at corners and junction, of
walls and effective horizontal bending resistance of
bands, continuity of reinforcement is essential. Tho
details al shewn in Fig. 8 are recommended.

8.5.5.2 Woodm band
As an alternative to reinforced band, the lintel
band could be provided using wood beams in one
or two parallel pieces with cross elements ;1~

shown in Fig. 9.

8.5.6 Plinth band is a band provided at plinth
level of walls on top of the foundation wall. This
is to be provided where strip footings of masonry
(other than reinforced concrete or reinforced
masonry) are used and the soil is either soft or
uneven in its properties as frequently happens in
hill tracts. \Vhere used, its section may be kept
same as in 8.5.5.1. This band serves as damp
proof course as well,

1

4. Door
5. \\'indow

J. Lintel baDd
2. Roof/Floor band
3. Vertical bar

Flo. 6 OVERALL ARRA~GEMENT OF REI~FORCINO

Low STRBNOTH MASO~RY BUILCINQS

8.5.4 aable band is a band provided at the top
of gable masonry below the purlins. The details
of the band are given in 8.5.5. This band shall
be made continuous with the roof band at the
eave level.

8.5.5 Details of Band

8.5.5.1 Reinforced band

The band should be made of reinforce d concrete
of grade not leaner than MI5 or reinforced brick­
work in cement mortar not leaner than 1 : 3. The

6

( b)

8. Ilolding down bolt
9. l\rick/stonc wan

In. Door lintel integrated with roof han(1
a) Perspective vir-w

h) ) )etai Is of t russ connection with wall

e) Dr-tail of iratL'grnting door lintel \.i~h roof band

1. Lintel· baud
2. Eaves level ( Roof ) band

3. Gable band

4. Door
5. \Yindow
6, Vertical stf'e') bar

7. Rafter

FlO. 7 OVERALL ARRAN(;RMENT OF REINFORCING Low STRENGTH MASONRY BUILDING
HAVING PITCHRD RCJOF

7
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(C) (d )

1. LoogitudiDal bar.
2. Lateral tici

611 6. - Wall thicknell

NOTES

1 Typical detail. or providiDI vertical .teel in brick­
work at corners and T-junctionl are shown in Fig. 10.

2 For providiDg vertical bar in atone ma,oary. u•• of
• cuing pipe i. recommended .rouad which maloory
be built to height of 600 mm (II' Fig. II ). The pipe
i. kept loosc by rotal ing it during malonry eenstrue­
tion. It is tbcD raised aod tb. cavity below il filled
with MI5 (or 1 : 2 : 4 ) grade of concrete mix and
radded to compact it.

a) Section of band with two bars
b) Section 0 f band with four bar.
c) Structural plan at comer junctioD
d) Sectional plan at T-juDction of walls

All dimensioDI in millimetrea.

Flo. 8 REINPORCEMENT AND BENDING DETAIL IN REINFORCED CO~CRBTE BAND

<a> Perspective view \1» Plan of band

All dimeDiioDI in milltmetres.

Flo. 9 WOODEN BAND FOR LO\V-STREONTH MASONRY BlflLDINOS

8.5.7 VerticIII Reinforcer",,,' floor level bands in all storeys. Bars in different
. d. · r Jl storeys may be welded or suitably lapped.

Vertical steel at corners an Junctions 0 wa s
which ar C up to 350 mm thick should be provided
as specified in Table 4. For walls thicker than
350 mm, the area of the bars should be propor­
tionately increased.

'.5.7.1 The vertical reinforcement .hould be
properly embedded in the plinth masonry of
foundations and roof slab or roof band 10 a. to
develop its tensile strength in bond. It should
pan through the lintel bands and floor slabs or

8 



iii ... II III .. .... I

= =

~-
}t
=L
LI
JJ
J=
~=
~!

(1
)

:= == =:j
..

..
i

1/
2

~

11
vn

1
I

I
I

I
I

1-1
..

T
~

~lc
hk

h~
=
t~
~~
~=

l\J
-:-

(e
)

j..
'i

-I
j

.
,.

.
.

I/Z

T 11
t:

:t
:J

_
.-

:1-
1

v

=
-
+

-

v
:= -
.- === = =+
-
-

-...
...-

T
f

~
li

1/
2

1.
-

-f
~

It
tt
~

It
t~

1~
"'

(d
)

I

'1
-t

L-
6-

J
1/

2 .
L
~

1/
2

1/
2

1
_

I
I

$
t

-
~

4
-

'/
2

1/
2 Yt
~=

~=
{=

l=
tt

(c
)

~ t--
-+

--
:.

T 1
I'

.
.

I
i

HJ
=
~~
}
~

I:
D

JI

v (b
)

=- -.-
-

-
.-

~
-
I

'/
2 T
-

~~
~~
~

-
-
~
,
-

1
-

O
n

e-
b

ri
ck

le
g

n
tb

;
i-

H
a
lf

-b
ri

c
k

le
n

g
th

,
V

--
V

er
ti

ca
l

sr
ce

l
L

ar
w

it
h

m
o

rt
ar

/c
o

n
cr

et
e

fi
ll

in
g

in
p

o
ck

et
.

(a
)

an
d

(b
)

-
A

lt
er

n
at

e
co

ur
se

s
in

o
n

e
br

ic
k

w
al

l;

(c
)

an
d

(d
)

-
A

lt
er

n
at

e
co

u
rs

es
at

co
rn

er
ju

n
ct

io
n

o
f

li
·b

rl
c
k

w
al

l:
(e

)
an

d
(f

)
-

A
lt

er
n

at
e

co
ur

se
s

at
T

-j
u

n
ct

io
n

of
II

-b
ri

ck
w

al
l.

Fr
nv

fO
T

Y
P

IC
A

L
D

E
T

A
IL

S
O

F
P

R
O

V
ID

IN
G

V
I'

R
T

IC
A

L
S

T
E

E
L

B
A

R
S

IN
B

R
IC

K
M

A
S

O
N

R
V

ir
l

L
··

­
1/

2
-
.-

-

,-
-

1 +
-

41

I
1/

2
l1

j2

~-
J

l~i
~t~

~:J
:~~

t
1

"]
(a

)

1
i2

'
!
l
.
~

\0

 



18 13121, 1913

-f = I:

3

:

:

I. Stone wall. 2. Vertical ,teet bar, 3. Cui.. pipe, f, Tbroulh atoae or boDdiDl element.

F,o. 11 TYPICAL CONlTaUQTlOII DBTAIL FOR IN....ALLING VBRTIOAL S,..aL BAR IN RAMDOII RUB.La
STONE MAIONRY

Table 4 Vertlcallteel a.lalorcellleat ill Low Streapla M••OB.., Wan.

( Clllw, 8.5.7 )

Ne. of
Itol'''.

One
Two

Three

Top
Bottom

Top
Middle

Bottom

DIa...t....f BID ........, Ia _ •• at Each
Odd.1 lecdo. I ...

r---------------~ ----~Catelory 1\ Cat.ory B Cat.ory C Category D
Nil Nil Nil 10
Nil Nil 10 10
Nil Nil 10 12

Nil 10 10 10
Nil 10 10 12
Nil 12 12 12

NOTES

I The diameters ghoen above are Cor HSD ( High Strength Deformed ) ban with yield ItreDsth 415 MPa. For
mild·steel plain ban, use equivalent diameten.
2 The vertical bars should be covered with concrete of MIS grade or with mortar 1 : 3 ( cement-.aad ) in suitably
created pockets around the bar. (," Fil. 10 & 11 ). This will ensure their latety from corrosion and good boDd
with malODry.
3 For category 8 t \YO storey stone muonry buildings, st, Dote under Table 3.

10 
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ANNEX A
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