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INTRODUCTION

This publication is not written for the professionally
qualified architect or engineer but for- builders and
others who actua(ly construct small buildings in earth-
guake areas of not more than 120 sq.m. in area and

not more than two storeys in height.

Larger buildings or small buildings of critical im-
portance housing machinery for water or electrical
supplies must be designed by a qualified engineer or
architect.

Translation of this publication into the local
language; its adaptation to local circumstances; its
distribution to builders and others concerned with the
construction of small buildings in earthquake areas,

would greatly assist in the prevention of loss of life,

injury to persons and damage to buildings.

Acknowledgements are made to the Director of the

Building Research Establishment, United Kingdom, for

his kind permission to produce this Digest which is
— LOAD BEARING WALL: LOW QUALITY BRICK

IN LIME MORTAR based on a handbook on the design of small buildings
— CLADDING : HIGH QUALITY BRICK IN CEMENT in earthquake areas by A.F. Daldy.*
MORTAR

— CORNER NOT REINFORCED
— WINDOWS TOO CLOSE TO CORNER

* Daldy. A.F. Small buildings in earthquake areas. Garston, Eng.,
Building Research Establishment, Department of the Environ-
ment, 1972, 41 p.
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center lines

bad | yototion
| Mmoyew ent
P ] I= 1|
—F—
— 1 1 J
good I

0s the vear wall is
wore- pigicl than the
Pront wall, the build)
when shaken, will tend
4o rotate. inthe direction
indicated

:

Y

(ess tendency for o
symmetrical Building
‘0 rotate.

N

wheye possible

& use light weight roof construction

see. Ba

‘ 7 +le all structural pownte together

D4 EIELT 2 GG
See ) T TaTaTs jek

8. veinforce
the bui ldinq

- ovey the top of
the walls (ring beam)

— vertically aleng
openings

~inlinfels over opening=

- hovizontally n walls

- vertically at wall mter-
sections ond corers

3

Sea.

See
See.
Sac.

=e.a.

s
)

F a. materials

nse. wminterials of

the. weakest pant

reasonably good ot the building
%m\li‘r\/ vidy couse fotal
all matenials fo be collapse
ot egual @ma\(i#y
Y AL
10, supervision and | ensure )
inspec-tion () that the wmatenals meet specifications ond
() are properly sfored onthe site
(i) that workmonship i= good
> ~
(1. prevention ovpinst | by:
rot,fwyisinsect- | _pressure. impregration of wood
ond termite .use of wmechonical barrieys
ottack. - soi| poisoning

A
|

L column
metnl '

bavriev
2 s+e<’:l bars

k
(

barrier provides slip
surface on which
upper part of uildi
con slide. dmr\'l’\q
earthgnake. :
ve.inforce with
steel bors

2. maintoin the building properly




LD\ Foundortions

t, Foundations down to firm ground see. B
( 2. stvip foundations
ra. MINOK Seismic 0 geed bond Hetween

condition:
concrefe mix (:3:s
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4. column foundation | min 4sc i column
concrefe mix {:2:4 A L connection beam (min 45 xz2o cm)
/I === betweerfoundortions

min — - 2512 mwn
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&Y pile. Foundmtion

covvect pile Tops, below
around level with rein-
forced concrete. beam

o
increase rigidity of )
construction
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are structurally weok; it use. camnot be ovoided, |
they vieed specin care in construction
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1. buttresses

—two at each corner.
-0t chross walls,
arches etc.

~well bonded info wall
—constiucted ot same.
time. as wall
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-qood connectionis
eseential —oawvold
Shrinkage cvocks

buttresses prevent
the =preading of walls
and increase the
st‘evxq’rh of the
building
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(b, openings should

not be close. to:

— other openings

—+0 corners

~fo wall inter-
sections
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3. provide. ringbeam ot top ot wall, over all walls

Ving peoms prevent
spreading of walls and
stiffen the building
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( 0. anchor beam to | dowels each 120 cm | win & 12 mwm
L all walle projected min |0 cm info beam ond min.23cm o wall
{'b use. concrete
mix |24
r [} 1 \ . {
c-dimension ring wan walls ( > 10 em wide-)
beow properly. width of ving beam = width of woll
“provide —in minor =eismic condition ¢
OOMWOMS depth of ring beowm 15cm, veirforcement 4¢12 mm,
veintorcement stirrups $6 mm spaced 3Tem oapart
all around. _in moderorte. seismic condition:
depth of ring beam 20cm, veinforcement 4 416 mm,
SHirrUps % 6 mm spoced 25cm apowt
~in seveve selsmic. condifion
depthot ving beowm 20cm, reinforcement 4 & 20 mm,
stivrups ¢6 mm spaced 25 em apart
ovtitlon walls (< 10cm wide.)
Widf[k A ring beam = width of walll
2912 well anchored info main vineg beam
i)

for mortar: see Fi
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&4. wall construction must be of geed guality
5. provide. vertical woll| .

<

veinforcement

— ot corners

~af inteysection

~nlong openivas

~onchor all
veintorcement
info ving beam ond

‘ourdation

-ahovtest dimension of
the cavity (o) should not
be less thant 5cm

~Fill the cavi’ry WITh
fine concrete wix
[l o

-use @12 mm steel bars
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to. anchor well fo vevtical veintorcement

(b afone wasonry | lond beaving walls,

walle should | reinforcement: 3giz mm bovs or strip of
viot be used in | expanded mednl for full width of o wall minus
ceveye seomic.| 2.5em covey of ench side

condirtion non [oad bearing ¢ woalls
veintorcement:. 1312 mm bavs spaced 45 cem
apont
)
(¢ block /brick veinforcement: 246 mmbarspoced 45cm
wolls aport o stiip of expovded mefal Tor Tull width

| of Wall minus 2.5cm covey at ench side
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; J
[ a. all lintels width of lintel = wlcth of wall )
should be_ one. velntorcement bar
veinforced, tor each (3 em width
ond have. .
min
@ii@égiﬁg\} 5 CQI //% eq 2bars;: width(w) con
ends s SO vawy ~from
i (3 to 26 cm
=pow1 openivg linte| depth [ bar =lze. | beoving
< 45 cm 15 em - (5 cm
A5 — |25 cm |5 em glamm 23 cm
|25 — |80 tw 23 cm @ 20 mm 2o cm
| >80 cwm | consult gqualitied engineer

(b. connect lintel reinforcement to ol vevtical reinfovcement

)

dowels must be psed fo anchor the- lintel 1o the. walls.
-Use. #12 wm spaced .20 m ppart Projecting viot less
thown 23 em info the. wall, and not [eesthan 1o em into
The. beowm . .
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| 2 veinforce walls
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(& equore buildinq

plons :

ot corners and
wall intersections,
use steel angles

#12mm steel tie
Qod diagorally

earth wall

| —TEXT75xemwm
steel omqle.

this veinforcement
prevents the spreading
of walls and increnses
the strenath of the.
bulilding

[Trem Rt
# ~— Covrrosion) ﬂ
(%, in long building cross tles this veinforcement
ploms, wheve ot <> Pprevents the spreading
poscible to use of walls and increnses
diagonal ties, {00 CM M X. the. e’i'v‘anqﬂl\ ot “he.
Use. Cross fies building
spoced [m apart
N B
[ . wheve no steel this reinforcement w
i= owailoable : prevents the spreoding
=tokes and hoop- bl of walls and increases
Iron are. o better ( pond ivon) the. etrength of the.
solution than stkes (ave likely bv‘ildl'ﬂq
V\oﬂ'hiM\ to be. attacked
. by termites )
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[ . mortars y
[ a do not use- shrinkage. ot wud or lime.-
wud- wontor or mortar after drying
lime. movtoy out lends to |oss

bond
& A Eh it
b composite ~use morfar within 25min
mortors of ofter ndding water
cement/lime/ |—-wet surfaces before
sand mix [11:8 | applying mortor
L ove. bettey
iz
[ c. cement ond -Use wortay wrthin 25 min 1
=ovd worfor mix | after adding woder
[N a6 s ~wet surfnces before
qoed applying moriow J
\
@ doviot use (13 wortor shrinks
cement and ond cyacks Too much
L sond mortar (3 when it dries




(G. Timbey Frome. Buildings / Timber Construction
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R 60"
bolt every (5o om

.. fvoming

iy horizonta| broce. n epch cormey
i
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=tvop (1 pev 2 etuds)
wall plate (100 x 50 mm)
=tud ,j top plote. (looxs0 mwm)
loo xS0 mm I~ bracing (100 x 25 mm) should consist of
ot least one ujeinted piece of timber
evevy —cormer post (3 studs or equivalent)
40 cm
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|00 Cm

Yy ?boﬁ"rom sill (1looxB0 Mmm)

A hori Vﬁ"”\] b
(1per3 sTvxcls§ W R e

o |
second brocing
insevere seismic
corditions

lintel mi
o X 5O mm
@eeToble below

[ lintel over window
linte| spon lintel depth

L viogging Plece: (1oox 2swn) of least every

ao cm B ek
20 ~140 7.5 em L. V
140~ Bo | cm B '
brmcivg neay windo w
A
(2. wall~coveving

~
Q.
.

timber woll covering securely Fixed 1o stitten building
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aheets of osbestos cement or other winrteriol sheuld have
edges fixed o Timbeyr
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heavy intill povels of bricks or stone in
mortor should be secured o prevent
2 Talling ont

naills

A A = 5 A
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bev columns

( 0. wust Always be. well conmected ot fop and bottom

b.

EEEas T=—.n

- ot o extend below + ermite. bovriey | precautions "fo .
~ wot toextend into conerete Prevent detepriovortion
- vot to extend to grownd of timber
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bey beoms mnaet be well conmected o each column
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&4. Reinforced Concrete. (RC) Construction
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(1. R conestruction  should ormally be. designed by a qualitied evgineer
X

( .
2. importont comection

- comection ot beam 1o column o columnto wall
. ~ comnection ot column o foundartion
Ix proiee m - column Foundation should be- cﬁnwer;fyed to
t! AL neayest columns in both directions by o R.C.
727 (sece D4 )
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( 1 Heavy Pocfa ore viot pecommended | see B2 J

[ wand voot

this type of roof is
Very heavy and when
I+ collapses it may

mud  cause loss of |ife

improve. stability
ond increase —strengthen walls
strength — infroduce. wall plte and connect woed pole-
V‘O*Ch‘ﬁg to the. wall Plate (wall pole)
pole - slope oot not lessthan |: 40 1o dmin guiekly

\

2. thatch reot -heavy when wet

- spoce buildings for opart o veduce five |-Fire "visk when diry
Visko

- root Slope viot lessthan 45°

— Provide ing beam ond Heveds of ceiling)
enves |evel

~ metn| sheeting (oM, Hattened petro| cans,
etc.) fixed to wider side. of thatehed voof
ovey cooking owve or Fire Place. will assist
inpreverrtion of spread ot Fire.

Vs

[ 5 Hiled yoof

4 veurforced conerefe. oot

5. jack owvches

<
<

~tie yods ond ringbeown ot ceiqu level prevent voof and walls
- wall plate. Fixed o V‘M1ﬂ>co\m From spreadine
— yoftere ond Trusses Fixed fo wall plote |

{

— =honld be.dedlaned by gralitied engineer
- evisiAre- good 5mPeYv|s>I{OwV:‘ ~nd wormmw@\ip

<

worter proot slope -1 section to bear onconcrete pad 30 amlong or on

scvcedl40 Nng beam, oandfixed to ving beam

TR TP - whent sectionsare. | m apart, span of 150x 15
) 22 o 1 bean should not exceed 4m

steel X section 115 x715
e strip 4ox&mm S::EOCC)& 2;:: opowt foprevent falling out of avch |
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(U Lt weidnt Root j

[ alwoys o be recommerncled
—+ix ceiling well
_dix wallplate toving beam ( g12mm spaced 1so cm apart )
—+ix trnsses securely +o wall plarte
~brocing inroot in longituchional direction

i J
{K,Chimmeys, Flue pipes : J
[ -~ offen break ot veof levels collppse. causes /i
- Hye pipes aove better thon masonpy greot damoge. and
cChimneys i Ffire viek.
~ veintorce maconry chimney with A g2 mm | see T5
bars well bonded Inteo walls
- use cement ond =and mortor
\ )
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