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ABOUT THIS DOCUMENT

This booklet has been developed as the first in a series of
reference books for newly trained masons for construction of quality
houses under Indira Awaas Yojana (IAY) under the Masons Training
programme of Ministry of Rural development. It is aligned with the
qualification pack for Assistant Mason as defined by Construction
Skills Development Council of India (CSDCI).

This booklet has been developed as a ready reckoner for correct
construction practices for common building materials being used in
rural India, with the aim of improving the life of IAY houses being
constructed and reducing wastage in the use of materials.

Developed mostly in an illustrated format, this document
intends to remind the newly trained masons on common dos and
don'ts of good construction with reference to rural housing. We
gratefully acknowledge the feedback and inputs of engineers in the
state governments, civil society particularly Development
Alternatives (DA); National Centre for People's Action in Disaster
Preparedness (NCPDP); Indian Institute of Technology, Delhi (1ITD),
Building Materials and Technology Promotion Council (BMTPC) and
United Nations Development Programme (UNDP) for their valuable
contributions

39 ddbodd & R
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KNOW YOUR MATERIALS
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KNOW YOUR MATERIALS

Bricks &=

— 7

X

A good brick has straight edges and is free When dropped from shoulder height, a A metallic sound is produced when two

from coloration, cracks, warpage and  good brickwill not break. good quality bricks are struck.
efflorescence.

T e §¢ D RN WY B & TAT I Y ) I8 A ARA IR AW il T 318l $¢i @ vl oM WR &7dad
I B W, WR TN eQGOF, e el TEI R TS GATE Sl 2 |

SR ee / Herl T8l faw |




KNOW YOUR MATERIALS

Bricks should be neatly stacked in one
corner of the site. The height of the stack
should be about human height to so that
bricks can be easily picked up and taken
tothesite.

2 TSC B TP DI § B A oS ST
AT | Sl B I} Bl SATS A SATS B
TRIGR B AR | S STl DI A A

SIS 3R ATgC TR of ST S FhaT & |

Bricks must be adequately soaked with
water so that they do not absorb water
presentinthe mortar.

TIART & gd Sei B U # vt T |
=T arfed arfe o |/rel &1 g AT
A |




Cement H¥2

Always use ISI marked cement.

Do not use cement that was manufactured
over 3 months ago. Cement bag should not
be opened until cementisto be emptied at
site for preparation of mortar. After 3
months of manufacture, strength of
cementtendsto reduce by upto 30%.

Had S| AT A BT YN DY | 3 FEM A

318 GRI-T HIHE BT YATT &1 BT A1y
Hife T FEIH & I=RT d18 JHe Bl
sifeT 30 Uferera db &4 & S 2 |
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Store cement in a dry place, away from
walls on a surface raised from the floor.
Do not store cement more than 10 bags
high.

e BT 9IRIT B SHIF I S, SIaRl A
R T YW WM W I | 10 IRAT F AT

SATS TR |

KNOW YOUR MATERIALS

Forcommon use, a bag of cement requires
25-35 litres of water for gaining its
designed strength. Using more than 35 L
of water per cement bag adversely affects
the process of gaining of strength by
cement.

AT Uh a1 e H 25-35 ilex
Ol @I IMaeIHAT Bl & | 35 oiles 3
NS Ul BT SR, TGl A Dl

ufehar & STeaRIed 8 AehdT 8 |




KNOW YOUR MATERIALS

Sand/Fine Aggregate 3

Good quality sand comes off easily and
does not stick to your hand when you pick
up a handful.

ST X (A7) BT A A 3 ST
gl

Use clean and dirt-free sand that does not
have more than 10% silt.

AH—PRT Vd (q1e]) BT TRATA DX
FSTR# 7T 1,/ 10 9T ¥ 37fere <1 87 |

Good quality sand passes through a
0.6mm mesh.

Use sand after sieving to eliminate
debris/aggregate or any other solid
impurities.

3T N 0.6 TH.UH. SiTell & B+ STl 2 |

T (@Te]) DI BB TAT Hhs TR
fThTAdR B SRIAT BN |




Coarse Aggregate freel

KNOW YOUR MATERIALS

Mix different sizes of aggregate together
(eg. T0mm and 20mm).

JTET—3TeT IMMHR & 2RI Bl Rt a1
fAeTTeR &1 gwIATeT DY |

Do not use round stones [ aggregate for
preparing concrete. In case only round
stones are available from river/nala,
break the round stones to form sharp
edge coarse aggregate of variable size
40mm/20mm/12mm asrequired on site.

IEd BIC T Ml YRl BT ST 7 X |
If Hre ) fay yRRfT § 9, e &
M TR & SU g dl S° drs®y
Jarel fredt 40 UHTH /20 THUH /12
TIUH e B SMEWRAT D A0
SRHTA N |

NOTES




KNOW YOUR MATERIALS

Steel / Reinforcement T / FI9

Always use ISI marked steel only.

Good steel bar is free from corrosion and
does not break while bending.

AT ISI T BT & TART DY |

gfear e a1 B ST IR Bl §
Arew IR el A8 2 |

Steel reinforcementina building should be optimum and as per design. Excessive use of
steel does not necessarily result in a strong building. Structures that have optimum
quantity of steel or are under-reinforced perform better than over-reinforced structures.

T 1 AT SR H AT Saegad AIFAR & 8141 a1 | Il BT A TART e
DI AT DT DRP el BIcll, Filfh Aford AAaT HF YaoT, e Yaer Bl el 4§
TET gTdT BIe © |




KNOW YOUR MATERIALS

Concrete H&ie

Laddu test ' NOTES

Take some fresh concrete and mould it
into a ball/laddu. Well mixed concrete
does not disintegrate when the laddu is
thrown up in the air to a height of about 60
cm. :

TEg T/ URE — IR Y T Sable
e BI 81 W q4T IR ISg DI ABR § |
3R ga1 ¥ 2 fe IR dF STl | dS A ¢
IR HebIc & dgg, (@ T8 qen dd
& BT H 31 WA | :

Always use clean, potable quality water
for construction. :

T BT T TR B | :

=haH
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DO's AND DONT's FOR
CONSTRUCTION OF SIMPLE
INDIRA AWAAS YOJANA HOUSES
sfexT A 9 @ fawior
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DO's AND DONT's FOR CONSTRUCTION OF SIMPLE
INDIRA AWAAS YOJANA HOUSES

Locating the Building A6 &1 staRufa

NOTES

Houses need to be constructed on firm soil

HhT BT A0 BadT o SHH W &) fhar smar =nfed |




DO's AND DONT's FOR CONSTRUCTION OF SIMPLE
INDIRA AWAAS YOJANA HOUSES

Layout ¥-&9TH/ G /A-HATSS

The fundamental rule for laying out most angular
buildings is the 3-4-5 rule to get 90 degree corners.
Subsequently, the lay out should be checked with 900
rightangle device (Guniya).

Forsquare/rectangular plans, diagonals should be equal.

TS TAT 1T DIV ABR 91 B —A<e (7
$A) | 90 S PIoT T & o 3—4—5 | &
3T & | 1 81 & SURTST AHDIT g1+ T I
BT A ST HRAT =AM |

PR /FADIVT T4 FHMIGR IS DI HoRET /
diagonal ¥ aRTeR BIHT & |




DO's AND DONT's FOR CONSTRUCTION OF SIMPLE
INDIRA AWAAS YOJANA HOUSES

Design Considerations &2

' [ 8 . e
RURAL HOUSING Mirisiry of Ru-al Devel t = RURAL HOUSING Ministry of Rural Desvelopmerit
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Tra Bursl Housing dnonladge hacwork it n
resotiary of infomaation and o i
hiou:

HOUSING TECHNOLOGIES

FITEREYTIRE

FITEREY ATTRIBUTE

Plan your house well keeping in mind the funds available. Take ~ ER &I fSTITSH SUTE FAEH! & KESINERISE =1fed | o
the help of a local engineer to optimize costs. You can alsovisit & &RTd BI RIATH B & ol RTHII SITIR H Fellg o |
www.ruralhousingnetwork.in 3ma www.ruralhousingnetwork.in ¥ ¥ 31 SIH&GRI AT

B Fhd ¢ |




DO's AND DONT's FOR CONSTRUCTION OF SIMPLE
INDIRA AWAAS YOJANA HOUSES

Design Considerations f&=Ew

o ! NOTES

Ensure that the house has a clean and ®X & JF—UTT &I IIAEROT ATH TAT

hygienicenvironmentforthefamily.Adda wgrey g BT @fed | <ds & ﬁgiq '
smokeless chulha to the kitchen for Wwwmaﬂﬁwaﬁ%mﬁw

maintaining clean indoor air. Build a
g Jor Uguer IfRd AT T Fhm B!

toilet and bathing space for safe '
lera ders e @ fo wRoH

sanitation. _ _ .
AT Ud ER BT (S0 e oy |




Foundation e

HARD SOIL
L. oig o=

DO's AND DONT's FOR CONSTRUCTION OF SIMPLE
INDIRA AWAAS YOJANA HOUSES

Decide the depth of foundation
depending on how strong the ground is.
Soft soils require deeper foundation than
hard soil.

g @ TRy MRed e @ fod
el /S @1 |8 BT WadR ofi o |
A ST | +iiq g7 B forg sifdre e
ST ST © |

NOTES




DO's AND DONT's FOR CONSTRUCTION OF SIMPLE
INDIRA AWAAS YOJANA HOUSES

NOTES

Make sure the trench bottom is clean and
well compacted before constructing the

foundation.

g & for) 9911 TG & el BT HE DR

T STl & U8l 3 991 < |




DO's AND DONT's FOR CONSTRUCTION OF SIMPLE
INDIRA AWAAS YOJANA HOUSES

Prepare mortaron adry and clean surface
free from impurities that may interfere
with chemical processes.

You may prepare dry mortar at the
beginning of a work day and mix water as
required through the day. Mix water to
only so much dry mortar that you can
consume within one hour.

TSl /AR @ e gl den A

NOTES

T8 R & g1 311 T b1 XArafed
gforaet ® qrm m FHd 21 R & go A
3T TR T e TR o of e

P IAT 1 FATAT T B =T oy
1 5 H YART B Abal BT |




DO's AND DONT's FOR CONSTRUCTION OF SIMPLE
INDIRA AWAAS YOJANA HOUSES

Build all the walls together at each course
Or else, leave the end of the wall in a
stepped/zig-zag manner for connecting
later.

Y fEaRl & I§e Ud AT o | Af
CHT AT B U dl fdaR @ Pl A
WA/ TSHS ATHR H TS BIS |

Innovative technologies such as rat trap
bond masonry using bricks can help in
reducing cost.

AT TS ST gRT B RS geanty
J STl TAT I BT AT HH BT Sf el
=

NOTES




DO's AND DONT's FOR CONSTRUCTION OF SIMPLE
INDIRA AWAAS YOJANA HOUSES

Do not use different masonry materials, NOTES
next to each other or in the same course
oftwo adjoining walls. .

TS ¥ STTT—3TT YR & WUsI bl .
WRINT U &1 IGQ H 8l HeAT arfed | :

When building with stones, place through
stones into the thickness of wall to ensure
interlocking of inside and outside faces of *
thewall.

TR Pl oS H o W ((IR—UR Je@R) |
3rae e AT faaR & afev 3R aier
P AT DT T ST A | :




DO's AND DONT's FOR CONSTRUCTION OF SIMPLE
INDIRA AWAAS YOJANA HOUSES

All the vertical joints must not be more
than 12-25mm wide, and must be filled

NOTES

properly with mortar.

PIs W WSl SiTe 12—25 THUH ¥ 31fddh

Hrers &7 81 811 @Y | 99 Siie Hrel
I el YR I W 81 A1y |

All mortar joints must be cured at least for
7-10 days.

AT & 91 SirS! ®f HH | HH 710

o1 I et < |




DO's AND DONT's FOR CONSTRUCTION OF SIMPLE

INDIRA AWAAS YOJANA HOUSES

Roof and Sunshade / Chajja &<t .

: NOTES

Height 'h' of the wall above the chhajia/ @ool /foFed & SWR &) =ATS ' H9 I

lintel must be equal to length 'L' of the o e L A
projection unless there is heavy roof i @ i L' el

restingon wall. AR | '




DO's AND DONT's FOR CONSTRUCTION OF SIMPLE
INDIRA AWAAS YOJANA HOUSES

Stirrups need to be closed at 135 degree and
not 90. The length of the bend inside the
stirrup should be at least 10 times the
diameter of the bar.

AR & R 135 &N R 98 = A1y 1
5 90 fSI W | K7 & 3iex S B B a8
IFD! AICTE B 10 AT B =12 |

Connect one steel rod to another through an
overlapping joint of 50 X Bar Diameter. This
overlap must be secured well using binding
wire at 4-5 places.

HIeT$ &I 50 T &1 A1MRY | S BT HH A
B 4—5 S8 AR d18 B AoIqd a1 |




Steel must be fully encased in concrete to lend its full strength
tothestructure.

Steel must have a minimum concrete cover of 15 mm; (Slab
15mm, beam 25mm) use cover blocks to lift the reinforcement
sothattheygetthe required concrete cover.

I B & M-I HH A HH 15 TAYA (FeId 15 TAYA =0T
9 25 THTH) Beblc & Adg ¥ Shd (FaR) BT A1y | 34
FARE T & foldl HaR <AH BT TATT D |

DO's AND DONT's FOR CONSTRUCTION OF SIMPLE
INDIRA AWAAS YOJANA HOUSES

Concrete must be compacted well after placing. Rodding must be
done with steel bar or a vibrator to remove all the air from the
concrete.

HIC STl & d18 I Hell YBR A & / TR 9811 | 569 ford
I Bl AT TS AT dIg9SX BT JANT BN d1fd dbshble R &
WIaR B a1 Pl ST |




DO's AND DONT's FOR CONSTRUCTION OF SIMPLE
INDIRA AWAAS YOJANA HOUSES

NOTES

RCC beams and columns must be kept wet

usingjute bags / hessianfor 10 days.

RCC &9 T fUeRi &I &9 W &4 10 faT
e el IRl /TIe & gl | ITall

G |

RCC slab must be kept wet for 28 days.

RCC BT &I & I HH 28 a7 dd e

G |




Gain in strength of well-cured RCC
structures happens as follows :

WIS B WR & o
arferdT & IR ATl 2 -

DO's AND DONT's FOR CONSTRUCTION OF SIMPLE
INDIRA AWAAS YOJANA HOUSES

NOTES

Curing duration | Strength gain GERE] ?ﬁ?@l/wq\d’r
3 days 40% 3 faq 40%

7 days 65% 7 feq 65%

28 days 100% 28 feq 100%

Shuttering should be removed as perthe  s1efRT & wee o aifdrer &
ITER @lidl W7 ¥dhd B -

following schedule :

Column, side of beams

After 24 hours

Slab <4.5m span

After 7 days

Slab >4.5m span

After 14 days

Below beams <6m span

After 14 days

Below beams >6m span

After 21 days

fier, 99 & drss @f
REE

7 a9 veamg

45m W $HH disl ©d

7 a9 vearg

45m 3 3fdd Al Ba

14 o9 vzarg

6m | BIC 99 & 9

14 o= gzamg

6m I &4 99 &

21 feq gz=mg




DO's AND DONT's FOR CONSTRUCTION OF SIMPLE
INDIRA AWAAS YOJANA HOUSES

Spacing between purlins
supporting a Gl sheet
roofing may be decided as
perthetable below:

22 gauge (0.8mm) |1.80 m

24 gauge (0.63mm)|1.80 m

26 gauge (1cm) 2m

Gl e & vd & A B
wfes & fa @ <& =
diferst @ IguR faifRa
B GDhd © |

22757 (0.8mm) | 1.80 m

24 75T (0.63mm)| 1.80 m

26 5T (1cm) 2m

Ensure a minimum overlap of 15 cm at the junction of two CGl sheets

aswellastheridge.

Gl 3fe & Siis 2d 99T BH q $H 15 AH BT wils /ATdRAy
I, Bd ® R arel e § 1 15 N &1 s /3Maxay

G |



Openings fas®l / A

DO's AND DONT's FOR CONSTRUCTION OF SIMPLE
INDIRA AWAAS YOJANA HOUSES

All openings should have a lintel beam above.

T Rasd! Ud exarst & SR foicd §9/
ueel B ARy |

Anchor door frame with at least 6 holdfasts, and
window frame with at least 4 holdfasts.

OS] BT AGS DI BH T B 6 AT RIsd! B
ARIS DI HH I HH 4 Blesurd I feaR F i |







IMPROVING THE PERFORMANCE
OF INDIRA AWAAS YOJANA HOUSE
IN DISASTER CONDITIONS

sfexT 3MarT AT @
HbTHl bl 39T e 991
& $B U™







IMPROVING THE PERFORMANCE
OF IAY HOUSE IN DISASTER CONDITIONS

Ensure that the plinth of the house is at
least 45-60 cm above the average flood
levelinyourarea.

For buildings being constructed in loamy
| clayey soil, include Reinforced concrete
band of 75/100mm thickness at plinth

BT B G AT 916 B TR F HH I
PH 45—-60 JHT I BT @R | qHe
T et el W a9 9ai ol Bl R
75/100mm HI& RCC S ®I WoR
aftaferd & |

In rocky ground seismic band is not
required. Use Damp proof course (D.P.C.)
as usualonthestrip foundation

Il dTell ST UR a1 9aei &l Bl
TR &Y I ISl / §S B AMaeadhdT T8l
B | ATEIROT 747 el S 7 TaT o |

NOTES




IMPROVING THE PERFORMANCE
OF IAY HOUSE IN DISASTER CONDITIONS

Design Considerations f=<Ew

Very long buildings can get damaged or
even collapse easily than a shorter
building. Avoid constructing a house with
length more than 2 times its width.
Otherwise divide the building in two
separate units.

I AfH Td I AT & efeRa &
b © | T B oidTs STD] drsls & 2

AT A BH BT AT |

NOTES




IMPROVING THE PERFORMANCE
OF IAY HOUSE IN DISASTER CONDITIONS

For sloping roof, the slope should be between 22 NOTES
degrees to 30 degrees. Roof overhang must be no more |
than500mm (20”) in rainy areas. .

Sl dTell BT BT Tl BT BT 22—30 W TFh BT
TS | B S dT8% DI eIcd IRATdl garl § 500mm

(20 ¥ 31fSras =TI B =iy | :

In a load bearing structure never use 100mm (4") brick
wall. Distance between any two openings or between !
and openingand a cornershould be greaterthan45cm. |

YRATE W+ gonedl # faart & Aerg 100 mm @) &
31ferep B AMEA | gdell fRaR YU o1 Fhard o ;
IR AP0l BT W R YR qAT TG BT 78! 3Tef Ty | :
foef o fear & Ragal—azarsi & 4 &1 g3 3rerar
IR & P11 A 0 45 A | HH TE BN AR | :




IMPROVING THE PERFORMANCE
OF IAY HOUSE IN DISASTER CONDITIONS

Connections between different elements of the building ®a & & H1 IA=AT

! NOTES

Use galvanized metal straps along with 2
nails to secure roofing understructure .

members such as purlin, rafters and
beam. Alternatively, tie together elements

with multiple strands of 10 gauge Gl wires. !

Ahs! P AT b A= Hocahl o -

THeR T WieHT T Gl & gfeeal qor
DIl F 918 | v & TR R 39 FacHi

BT 10 o1 IR BT 3F dAfsdl T AT a1
HHT E | :




X

Secure roof sheeting to purlin using )
hooks or U hooks.

Bd P Alex /e B RfeH & 9ieq &
o1 )/ U gD BT TN X |

Holes in the sheeting must be made in
ridges to minimize water leakage. Hooks
must be installed with nut, 6 gauge MS
washer followed by washer of Bituminous
feltor Neoprene.

8P M & ol BT ¥Ie /a16eR &I Bd
P Aiferal # & fou oM @y o
uTil &7 RAT B9 F B4 81 | b Bl C, 6
A5 BT MS IR AT TRBIA T o

BT IR B 1T o Y |

IMPROVING THE PERFORMANCE
OF IAY HOUSE IN DISASTER CONDITIONS

Construct load walls on sloping roof no

higherthan 230mm(9”)

TAM dell Bd R YR R (dle a1ed)

230mm(9”) | etfm S
A1 |







IMPORTANT TOOLS
TR SR /ITHI0T







Important Tools STETR AR / IAEHI0

In addition to the general tools for working, a good mason regularly uses the following
toolsthat ensure good quality work.

AT 3MSTRI & JTeATdT, Udh 31201 Al 319 USRI &l W T &rar & | oras
SHD PHTH H 0T 31 Hb |

CFT box (350 x 250 x 400 mm): useful for
correct proportioning and measurement
of materials

g9 Wic diad (350x250x400mm): S¥IHT
TIRT A & W A9 Ud 37UTd & o
fpar ST | |

Thread: useful for maintain linearity of a
wallorany other building elements

IR q21 3=y FFrvor @ust 31 R
o™ & ford semT UAT fmam ST 2 |

IMPORTANT TOOLS

NOTES




IMPORTANT TOOLS

\

Water level : useful to maintain uniform
height of course/maintain thickness of
mortar/check gradient.

qre} oidel UlSy : SHBT YART IGal &l
gYIIY SIS /HATA BT X6}
HIeTg / TE ddb B & ford fohar Sirdr
=

Plumb Bob: Useful for checking if a walls /
any other building elements are perfectly
vertical.

WIgel /Wi 919 gl YA fear qern
foar ST 2 |




Metre-Feet Conversion tables

HIZT-%Bie HATERIT AR







METRE-FEET CONVERSION TABLES

Metre -Feet Conversion tables HIZZ-%IZ QAT RN

Length KEIE}
1feet = 12 inches 1 Metre =100 centimetres 1HIE = 12" 1 He = 100 CM
1feet = 0.3048 m(.etres 1 Metre = 3.28 feet 1 P = 0.3048 X 1 A2 - 308 T2
1Inch = 2.54 centimetre = 0.0254 3" =0.25,6"=0.5',9"=0.75'
metre 1”=2.54 CM = 0.0254 ¥ 3"=0.25,6"=0.5",9"=0.75
Area S3%d
1square feet=0.09 square metre 1square metre =10.76 square
ot 1SFT=0.095QM | 15QM =10.76 SFT

Volume bl / 3Mad-
1cubic metres =35.3 cubic feet 1cubicfeet=0.028 cubic metres 1 CUM =353 CFT | 1 CFT=0.028 CUM
Units of measurement for common items of work HAERY STAf & 919 Y SHTS
Item of work Unit Item of work Unit Eapi ECOES Eapi ECOES
Earthwork CFT/CUM | Flooring SFT/SQM fedt &1 B CFT/CUM | B3 &7 B SFT/SQM
Concrete work CFT/CUM Skirting Feet/M BPIE BT BT CFT/CUM | apfT Feet/M
Steel reinforcement Kilogram Door/Window SFT/SQM e v T Raed / xaTal SFT/SQM
Brickwork 9” thick CFT/CUM MS Pipes Feet/M F— CrT/cum Py — Feet/M
Brickwork 4.5” thick SFT/SQm Manhole/chambers -

for sanitary work Numbers 45" g2 @I R SFT/SQM EERK] IRT
Plastering SFT/SQM | Electrical fixtures | Numbers AN SFT/sQm | RsTefl & SRyl =
Painting SFT/SQM | Electrical wiring Feet/M gfer SFT/SQM | faSTell @1 TR T | Feet/M
Water supply pipes Numbers | Sanitary fittings/ T STl & UrIgy YT Tl / ER |

hardware Numbers oy fefeTT TR
Roof patti/Gl Sheet SFT/SQM | Window grill Kilogram B @ T /Gl Wie | SFT/saM | Rasat @1 e —







NOTES ! NOTES ! NOTES




NOTES ! NOTES ! NOTES




NOTES ! NOTES ! NOTES




NOTES ! NOTES ! NOTES
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