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Course Objectives;
The man objective of this course fy 1 make students familiae with building components,
building services and fini works, Afler completing this course students will also be able to
prepare complete drawings of Building,
~ Course Contenty:
1. Foundations and Basementy (3 hrs)
L1 Types of foundations
1.2 € Common problems with existing foundations
1.3 Rctamins properties ang proofing of basement
14 Earthquake offects on foundations
15 Dproot conrses




44 H o
4.3 *qard“wcs for doors. windows and ventilators
.2 ~Arch and Lintels

’:‘" Jﬂi[i:s

81 "mesialot ; -

X l Lypes of joints: coustruction and expansion joints

5.2 Treatment and detailing of joints at the roof level
s Treatment and detailing of joints at the floor Jevel
3.4 ['eatment and joints in externa walls
5.5 Treatmeni and joints in Shear wall

5. '!'emporary-Construclion
and double scaffolds

7
6.1 Scaffolding: single
6.2 Formwork for excavations and trenches
6.3 Formworks for reinforced concrete co
|. slant and vertical shoTes

6.4 Shoring: horizontal,
External Finishing

for load bearing and framed structures
77 Brick and ston€ facing _
7.3 Cladding in concrete panels and their con$

74 Plastering, punning and pointing
75 Properties and application of paints

7 Cladding and

. 7.1 Cladding
fruction details

ods of censtrucii on

Internal F inishing
functions and meth
methods of cons

8.

- g1 FPartitions: lypes:
82 Mobile partitions )
8.3 Suspended and false ceilings: tYPES functions and

s Water Supply and Drainage
.i Mains of water supply: storage and distiibution system

9.2 Hot water supply

9.3 Drainage of sewage and waste
9.4 Rainwater pipes and gutters
9.5 Septic tanks

9.6 Rainwater harvesting

10.  Electrical Services
10.1 Residential and commercial req uirements

10.2 General principles

10.3 Wiring system .
10.4 Trunkings, busbars and ducts for

10.5 Safety, precautions -
10.6 Intake structures and provisions

electrical distri bution

Implemented from 2011-Batch

3 hrs)

(3 brs)

(3 hrs)

(2 rs)

(ruction

(5 hrs}

(2 hrs)



Practical Works:

L. Plans, elevationg and section§ of a building
2. Trench plan ayd footing detai]
3. Doors and windgw detail
4. Details of basernents and shear wall
5. Construction details of roof .
6. Water Supply and drainage s stem '
Note: The drawings )‘?}r the pracri]:;gworis shall be produced with jree-hand as well as CAD Tool
Text Books:
1. Chudley, p. (1987). Construction Technology, England: Longman Group UK L‘d'
2. Punmia, B.C., Jain, Ashok K. & Jein, Arn K. (2008). Building Construction
New Deihi: Laxm; Publications (P) Ltd.
References:
1. Reid, E. Unders!anding Buildings MIT Press.
2. Olin, HB. Construction Principles, Methods and Materials
3. Ching, FDK. Building Construction Hlustrateg.
4. Kumar, S. (20 0). Building Construction. New Delk- Standard Publishers
Distributors.
5.

Singh G. (2010). Building Comsiruction New Delhi: Standard Book House,

Implemented from 2011-Batch
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1} Spread footings 171 _JE__EF

It is the base of the structure h_f:,_____‘__rl VSIS Sy S
transmitting the load to the soil, which is large 1 . ml
in width in order to distribute the load Dver O
wider area. Spread feoting supports either a

column or wall.

Typesof spread footings

a) Strip footing

b) Pad or isolated ar independent footing
¢) Grillage foundation,

Filg. . Inverted arch faating,

=

a} Strip footing _

A spread footing provided for a continuous wal] is called

strip footing. The shape & size of strip footing depends upon

the material used and the magnitude of super imposed Ioad: peaop vl

e.g. brick masonry walls, stone masenry walls, RCC walls,
Hight loads, heavy loads etc. Strip footings may be as Follgws; Féivoied consine

1:2:4/20 mon agg }
vip ioundalion——,

: mnore|e
Ld-’ndbudm. ban Uiinding

i ary : lhea :
() ovemymt

{8} 5impia footing {1} Btappag fooling
FIG. © | aPwpap FOOTMNG pFop WALLS STRIF FOOTING,

Fig: Strip Faoting for brick masanry wal|s

Strip footing Jor brick masonry walls:

*  Consists of several ‘courses of brick which is usually twice the
. breadth:of wall above,

* Increase base width by offsetting 5cm on either side of the wall.
* Depthof each course= 10¢m thick.

«*-- Bottom touise are made equal to 20cm thick.

BLE e AR
|8 AT et g e
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Strip footing for stone masanry walls; '

* Abed oflean concrete of uniform thickness is first spread over the entire length of the

* Depth of each course not Jess than 15 cm thick.

* Offset of each layer 10 to 15 cm thick,

* Inno case, depth of concrete bed should never M st
be less than its projection the wall base, Ll bars.

SR LT SECIE 1

" Disturst
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Note: - Bot¥% the brick masonry walls or stane masonry
walls have either simple’or stepped footing.

Reinforced Cement Concrete (RCC) footing (for heavy louds); Fig. .. RCC fonting for oy

* Used where (he walls are subjected w heavy loading ang ™& -~ &CC glorwaly,
the bearing Capacity of soil is low.

> 7108 cm thid, por (plain cement concrete] is provided below the reinforeed concrete

footing,

- *

> - Y
Class nores on Buildirg Technslogy by Er. Khusi Man.Gurungr /BE-Civilf Semcstor-V)
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Main objective i reducing volume of masonry in footing. 7 ¥R STLJ

[ == - t GL

: SOAZY

Inverted Arch footing (for walls with heavy load): ———W
* Wasused in multi-storied buildings in ancient times. .
* Outdated, with advent of R.CC construction practice. [ N
* The main Edvantage is that in soft soils the depch of foundation is greatly reduced.

=1

b) Pad or isolated or independent footings

A spread footing provided for a single column is cailed pad or isolated or in(}iepgndent foatingk
A pad footing is provided under a column to distribute the concentrated lodds in the forms o

uniformly distributed load on the soil belew. Its shapes may ve square, rectangular or CIFCUFT
etc. 3

Types of pad footings according to their shape and constructjon practice
i) Simple pad footing
ii) Stgpped pad footing
}if) Sloped pad footing .
iv) Eccentrically loaded footing )

Pad footings can be made with brick, stone or RCC. Simple, Stepped and Sloped differ to each
other only in construction practice but all of them are symmetrical in both the axes. Thug, they
are helpful in transferring the concentric loading. But, eccentrically loaded footing is the
special case, provided to transfer the eccentric loads of the
superstructure, It is not symmetrical in the both axes.

» Types of pad footings according to materials used
Brick pillar footing

* Square footing is the simplest & most economical
Area of hase is calculated by dividing the total load to which

\\ 2
the column is subjected to, by the safe bearing capacity of |
sail.

Fig: Simple pad footing for brick pillar

Stone piliar footing

* Similar in construction as brick

pillar except the offset and thickness of each course is
slightly bigger. :

RC.C column footing

* Used against the low bending strength,
constructed with bricks, stohes or PCC require
depth to be safe to carry heavy loads,

* Depth of PCC footing can be appreciably reduced by
providing R/F atits base to takeup tensile loads.

* Footing s reinforced both ways by means of steel placed right
angles to one another at equal distance apart.

the footing
considerable

{=i Squere tontng (o] Sy looting
wEn Sacioalal

Reinforced Concrete Pad Footings for RCC columns




A building has two basic parts: Page 6 of 41

1. Sub-structure or foundation - 1t is the ild;
. part of building |
which transmits the ioad of super- structure to the suppﬁrgiagtzsi?emw fregroundlon

2. Super-structure - It is the part of building co
:arpose ofits intendecl_ Lse ing constructed ahove the ground level to serve the

1. FOUNDATION AND‘BASEMENTS
.ﬂ,_gndgﬂp_lllt::Fgl\Jnddam'o‘ri. lS t__}jf"_lpv'\'rés’g '_p_‘a!_rfc of a structure which provides a base for the super
;ﬁrui?r;:}esmr;f: es';‘.re-pomon of stfiétui e below the ground leve! as well as the concrete
acks, piies, , grillage, etc. provided to transmit t [
D eare to the sub-soll e he leads (dead and l!ve loads) of the
: It is a'floor siructure constructed to i
: eni ' ] .. provide one (shallow) or more floors d
ina bu.lldmg that are either completely or partially helow the g[round Ie]vel ors (dee?)
Functions of foundation are as follows: T
- _'Ifo transmit the all super imposed Joads (wind, snow, vibration, dead and live loads) of
the structure. to the soil below or to distribute the weight of the structure over large
area so as to avoid over loading of the scil beneath. ' ' '
- 1o g}_ggjbutg-,;h&égz;_gjeq\zgql_};,ang thus prevent unequal settiement.

- T‘IJ‘H‘CQV}dﬁa S‘ lled hard:surface:for building operation and tor supper structure to be
- puiltovenit. B

+4¢ Toitake thestrt fure "ﬁ:l"e"é'bf'e'fjnal'l'g'r_‘i‘-i'ﬁtﬁf the‘ground and thus increase its stability,
i - preventihgioverturhing Fitd 1atéral moveéniént of supporting materials
Characteristics: = The foundation that has the Tollowing characteristics is preferred
Pty L (Conditions to be-fulfilled by a good foundation).
1. Wide enough sgction t0 distribyte weight over larger base area within safe bearing capaéity
2.Eveniyloaded condition that prevents unequal settlement '
3. Deep enough preventing averturning and increasing stability
Architectural view of foun daiion
1. Climate and its effects _
2. People and their requirements
3. Materials and metiods of consiruction
4. Regulations and bye-laws of sanctioning authority

ey Ty SIRE L

1.1 Types-offoindations :

Found,atijciri:'s_.:.can-hé‘rbfq'édiy' classified on: (1.1i.1) Shallow-foundation-and
e (1.1.2) Deep foundaticn

1.1.1 ‘Shallow foundation '
When the foundation is-placed immediately beneath the jowest part of the super structure,
then it is called as shallow foundation. The depth of the shallow foundation is equal to or less
than its width. The main object of such foundation is to distribute the structure’s loads over a
wide horizontal area at shallow depth below the GL. It is adopted when a good bearing -
stratum is available near the ground surface. 1t is laid. after open excavation of soil in the
ground so any foundations which have depth even greater than its width but are constructed.
by way of open excavation are also considered as shallow founidation. The portion of the
shallow foundation, constructed with brick work, stone masonry ot concrete under the base
of wall or column to distribute the Joad over a larger areais termed as footing.

Types of shallow foungation:
1) Spread footings

2) Combined footings

3) Strap footing, and

4) Mat or raft foundation

v ' -
— - LA
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2

human beings
i ructure used by

b,ﬁy"” * A building may be defined as a permanent or semI-DE‘rmalf_fmh?:;at of sun. rain, snowfall, storm
to protect themselvas from natural calamitios (disasters). e NS ELT5-

and wild animals as well as from thieves etc.

P

isting
- - r a plot of land consis
* A building is a relatively permanent enciosed structure constru’cled {_Jt’zve; ;Jd esiogs giTerent
of waiis, floors, doors, windows, openings anc roof_s {0 provfdit? a; Builq;ﬁg - =<.;ornposed 3
activities as living, entertaining, manufacturing and storing e f‘;bute o i g
interrelated systems and assemblies that work together to contr! _
f.unciioning. e
‘ i i macnineries
 'Building technology is the application of scientific knowledge |nc_lm_i|mg ttﬁ] gsTe?In om
and equipment for practical purpose of constructing a building. L e ot
technology,” means the knowledga of the technical processes .
assembling buildings.

* The method adopted for construciion and choice of materials to be use‘d in t?e_ 'bu:!d:pg cjsst{;}:as!
upon a number of factors like character of a occupancy (use), location of site, climate,
materials and funds available.

« Normally all buildings are constructed according to the drawings‘ and spgmﬁcatmns prepared by
the architects. Each city has prescribed building byelaws to which building must' confon'p. T_he
building byelaws lay down norms like minimum front, side and rear setbacks (th’e projection
which creaies problem to progress), minimum height.and area of habitable rooms, kitchen. bath,

minimum area of windows, width of staircase etc. whiich are required to be: followed by the
architect in involving tne design of the building. o

Apart from respecting building byelaws, the building design should ensure cptimum utilization
of built up space( i.e. area under circulation should be minimum),:thermal comfort, proper
ventilaticn, desirable illumination and accustical characteristice and: it - should. satisfy the
functicnal requirement of peopie who live and work in the building.

Types of building

Depending upon the character of ooy
ciassified in the following groups as:

Group—A : Besidential buildings
Group-B - !_E_d_gcatio’nal buildings
Group-C ;i_lnstitution_al buildings
Group-D . Assembly buildings
Group~E  : Business buildirigs
Group - F : Mercantile buildings
Group~G  : Industrial buildings
Group-H storage but!ding_s'
Group - | + Hazardous -buildings

parcy or the type of use different type of buildings has been
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Eccentrically foaded footings (far walls or columns}
As for as possible, the foundation should be so shaped and
proportioned that the centecs of gravity (CG) of the imposed
loads coincide with the CG of the supporting area of base.
However, when the walls or calumns are to be nlaced closed 0
the property Yines, the required suppoiting area base cannot be
placed concentrically with the imposed load & there is certain
distance hetween CG's, which is called eccentricity and the

foundation designed in such rondition is called eccentrically
loaded foundation. ’

¢) Grillage foundation
« Ucged when heavy, structural loads from columns, piers are
required to be transferred te a soil of low bearing capacity.
Avoids deep excavation & provides necessary area at the

base to reduce intensity of pressure within safe bearing capacity of soil.
» Depth of foundation is limitedto 1to 1.5 m

s

Woodon

_ t{)?;:rnulﬁm‘l

o (Tridhes
]

Yioodon
benmd

&

Pankt

{6} Fen

 FIG. e1z. TIMDER GULLAGE FOUNDATION
FON WGODBN PDST.

(¢}
| T 3 r . 31s TIMERR GIULLAGE FOUNDATION F
I, TYPIDAL OIILLAOR POUNDATION “OR BTEEL STANCHIOR:.. 3o TIMB'M)\SUNR‘{ %
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I
e foundation for column
age foundation for column
foundation for column and wallz—
column:
known as griliage beams,

double tiers.
t right angle

i) Steel grillag

i) Timber grill

(1) Steel grillage

i) Steel grillage foundation for

3 . Cousists of steel beams also
= ; \which are provided in single or

. Indouble grillage tier, the top tier is laid a

: to bottom orne.
: ' = « The grillage beams are embedded in concrete.
Generally minimum clearance of 8 cm is kept between
the grillage beams so that concrete can be easily
poured znd properly compacted.

L 344 STELL GRILLAGE FOUNDATIONS FOR WALLS.

permanently

ii)
de due to sub-soil water.

e Used where soil encountered is soft &

water logged area so that steel may corro
+ Use timber planks &tier instead of steel.
he timber joist, however boltom concrete is re

No concrete is embedded between t
by timber plate form constructed by dmber planks.

placed

2) Combined fooiings ﬁ
A combined footing is the one which supports two columns. It may be rectan;i.dﬂnor

tr. idal in i
m?siz.?; ;}ﬂ,lgnpxc:;;_ ;j;i CcG .or the footing should coincide with CG of the combined loads of the
. 1 is.p coinci e CG of Jo i i ing i i
thnvﬁi];mt?f ol Incnislo ivide the fmtingsaé:es:iggotmgs. Combined footing is provided
. ) n 0 3 + : “ :
T beg;;;f} Eglum-l- is uear the piroperty line for avoiding eccentric loading case
fth pacity is less so that the individual require more area; i . .
Wine et g quire more arza; i.e. more than 50 %
zyges of combined footing
a ined
o tha:;i'l-xéar Combfned footing (Plan -> Rectangular)
r:J CamFl’: inelcl ;{;Elc!mébmeq footing (Plan > Trapezoidal)
ned-Wall- olumq_-qu,ﬁng (Single footing for both wall & column) :‘

<

{2) Roctangular fooling :
) (b) Trapezaldal loolln, i

; FIG. * .. COMBINE S '
; o "D FOOTINGS FOR COLUMNS, - Ea_J Rectangulr ' B Tapenic |
_ — AT EOMB]N‘PD FOOTIHGQ P ) ]
— |
e ————— |
!

']I
Clzss notes an Buil
ilding Techralogy by Er. Khuz! Man Guyungr /BE-Civil/ S
-Livil/ Semester-v/
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#i0. 7 7. STRAP FOOTING.

DEot 207 Luess
4) Raft or Mat foundation
¢ Provided when bearing capacity of
soil is very low and building loads Is
i« heavy where the soil mass contains

compressible  soil and having

chances of differential settlement:
o of thick RCC slab covering

the slab covering the entire area of

the bottom of the structure.
« Reinforced in two layers (running at
- ‘right dngles to each other) both
near bottom and top face of the slab.

o ———
] 11 [
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ndation is Very large in comparison
ts widths to severzl meters.
ground in case ol

1.1.2 Deep founduation
Deep foundations arefl 2
(0 1ts width. In general, depth o 0
Tue purpose of deep foundation is (o atta
weak soii.

u

hose in which the deP;J‘ gi:rn ewiced

ijon ranges oe o the
foundat s befrf”-g stratum deep inside

Types of deep foundation:-
1) Pile foundation
2) Pier foundation, and _
3) Caisson or well foundation

1) Pile foundation
inserted into the groun

o Jtisdefined as coiumnl .
jevel/ deep encugh level of soil. .
. Driven into the ground either vertica

ad i gup) form ) it o o
f“_"';;' [PI:SC[ fclrl:]fa,ronl?used than pier and caisson or well foundation and it is preferred in
o Itisthem

i) Heavier load and the top soil have pcu‘rlbearing capacity.
'ii) Necessary to ensure stability & durablh_ty, _
. i) High water table level or large ﬂuctuarmn of it. .
iv) Canal or aeep drainage lines exist near the fouqdat!nn.
v) Compressible, water logged or made up type soil exrslts, :
vi) For bridges, in order to keep foundation deep enough to the scour depth,
vii] Raft or grillage foundations are not possible
Classificaii [ piles
(A] Ciassification of piles based on their function
a) End oearing pile
- Penatrates through the soft soil & their bottom rest on a hard stratum.
- Acts as column.

d to transmit the structural loads to the lower

lly or with some inclination. It is used individually or in

- Actually do not suppoert the load, but acts as a medium to transmit the load

from foundation to hard stratum.

b) Friction pile

- Provided when loose soil extends to a greater depth.
* - Frictional resistance develo

piles.

¢) Compaction piles
, - Provided when the foundation is to be made on laose granular soil
e ;ncrease the bearing capacity of soil by compaction, '
- Jometimes, pile tube is drj i i i
u& e up”ﬁ‘,l:;)”'ﬁs is driven out & filled with sand forming a sand pile.
; o Provided where the st

* ik hdue to overtuming.momenL e.g. Transmission tower foundation etc,
_ nchor piles: Provided for anchorage against h
i .a {

f) Fender piles & dolphins
) Frow.ded in order to protect the concrete dec
i abrasign or impact from ships.
- &) Batter pile; Pilbg driven at an inelination i i
;‘ - i inclination in order to resist large horizontal or inclined
, ' h) Sheet pile: The tree t
p

k or other front structure from the

Ypes of sheet pj ; ‘ ] .
steel sheet pile piles are: Concrete sheet pile, Timber sheet pile and

2 Functj - "
o rEduoﬂr;ssZ r:tau;:ng wall, Lommonly used as bulkheads or as
° c i . : :
%__‘i EC & vplift under hydrostatic structure

Class npt ildi y B K Man Gy
‘ q eson Building Technalogy by Er. Khusi Man Gurungr /BE-Civil/ S meste v/ B
1= r=

impervious cut off

ped on the sides of pile counter act the load coming on the

1



Page 13 ¢l a1

n Wr_fxwm*w [']
W et
. 3
3
WUW
{o] BEnd boanng pilo 4] Fadeban gife
il
ﬁ =
2
£
s
Dopiifn phes
"oy Tonslor plo {o] Anchar plor {R tMvcotinnoous ooy
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{a] ¥ - Jaini il Gl up
Fig, "7+ Bteel sheet piles connscted with elutohes, fonguasnd - oinl
broon [inl

i i IG5, TIMIEN STIERT VILES.
- Function of sheet piles: FIG TIH

- : ; 1 - . - , —tds
- Eg encipse a SIFE : | B R : |

retain the side of trench -
- to make water tight enclose for retaining structure | : o
-to protect river banks ' Lo ; ir 1
- to prevent Seepage below dams o 1 il i
- to confine the soil to increase its bearing capacity. ] i_ H;
- 1o protect against sea erosion ofthe banksi 6fisea '

- to protect foundation from scuuring
Diffarenttypes of Timbor pife shoes—

g L L

e e =SS S
S e T e
Class notez on Buitding Technalopy by Er. Khus) Man Gurungr fBE-Civil/ Semester-¥/
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ials Sili(]ll.
ogles based on materials mmpo
: Lidhiong M
HY Classiti

1 Tunber piles
! Concrete piles |
(1] Precast concrete piles
) Lastm sty concrete pllcs : 'les
e (a) Driven cast in situ concrete pi
« Cased driven piles
* Uncased driven piles
(b) Bored cast in situ concrete pi

les

Bored & pressyre piles
Bored & under reamed piles
Bored compaction piles

3. Steel piles . ‘
1) H piles or H-beam piles  ij) Pipe piles (Steel tyke piles) ili) Steet pi'es
v) Box piles V) Screw yiles vi) Disc piles
4. Composite piles
1) Concrete & timbe

F composite piles

1) Concrete & steq) composite piles

L Timber pileg

* Are made from timher
Circular or 3

45 pile cap is Provide.

ﬂ.duaq:_r_.;gg,s
* Cheaper ang EConomical
L . Easilystured and transporye
-! . *  Drivey, very Fapidly
* Elastic Property bears iateral
forces
__I_J_a‘_s:r_rfl_c_:fz_tygf’s
. Possibiiityofdecay
* Canngy driven jp, hard 50il,
rock ete
. L:uw bearing Capacity g lesser
Strength =
. -
fn) I
FIC. <18, Tiypy, PlLes
)
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fisadvantages of Pre-cast concrete njles
= Costlier
» Cannotdriven rapidly
» Qualified tzchnical supervision and heavy driving machines required
e Must be reitforced _
(ii) Cast-in-sitii concrete piles
» (astedinsitu
= A bore hole is dug into the ground by inserting a casing & the bore is then filied
with cement concrete after placing reinforcement.
May be cased or uncase when casing is driven gut, then it is called uncased type
whereas when the casing is left. then it is called cased type
(i) Cast-in-siry concrete piles
(2) Driven cast-in-situ conciete piles:
: They may be - Driven Cased cast-in-situ concrete piles
& Driven Uncased cast-in-situ concrete piles

Cased cast in situ concrete piles

The shell ar caging is driven info intimate (close) cantact with the surcounding soil and
remains in position to maintain driving resistance and protect the concrete filling during the
placing of other adfacent piles and during the initial setting period.

Tvpes of cased driven cast in situ concrete pifes —

a) Raymond piles oclapdlia
i) Raymond standard concrete pife
ii} Raymond step=tapar concrete pila

i) Raymond standard concrész pile

= Primarily friction pile

= Db-12cm long

¢ Taperad 1in 30

o Top@40to 60 cm & bottom end @ 20 to 30 ¢m

o Piie consist of thin corrugated stea! shell closed at bottom

o Steel isreinforced with spirally wound hard drawn wire on
Bem pitch

¢ The shellis closed at bottom with steel boot

o Shell is driven with a collapsible steehhandi"e}ijﬁ:cbre i jp (o Shaend mombacs Diet ot
having the same tapering : o L Rd. 42 smcfscg\_ sl}{aﬁ{ﬁcgmsrmmﬂn MILE

o Mandretis mechanically colfzipsed and withdrawm; leaving .

the shell inside the grourid:-; - :

o The shell is inspected with fash lit ar drop light, concrete
is gradually filled up to theitop

ii) Roymond step-taper pile

Sioat
shoR

Either friction or end”

o bearing and can be driven in any type
of sail ) ' e o
o Madimum depth 36mi, bottom most shell made of heavier
gauge and closed by fiat steel plate welded to the boot ring Concrulo
< loints between sections of shell are screw connected
o Increase in diameter Z.5cm to each successive shell 550
-9 The pile .has the advantage of on the job length flexibility, FIG. 43 RAYMOND
internal inspection after being driven, and a steel shell left STEP-T.PER PILE.

in place to maintain driving resistance and protect a fresh
concrete filling

[ ——
e o St T ——

Clars notes on Building Te'chnnlugy Ly Er. Khust Man Gurungs )B E-Civilf Semester- ¥/
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. Mc Arthur cascd pile

« Drivingof piles -
uses an additional

Stool At
: |, caalng .
steel casing of 5 homwy h].
heavier gauge paugo g

with a central
core as shown in
figure (a)

« After reaching a
desired depth, the.
central core is

ithdrawn and a :
WIEHCraWTEA FIC. 4.4 STAGES IN Mc-ARTMUR CASED PILE.
corrugated shell

8 ,‘,)J’_,.-_Cmmlu

wiiril
]

4
r

g

{a) Cealng und core (b) Cuxing wruj shofl 10} Shull und conorain

of uniform dia. is

insertec as a casing .
« Concrete is filled,in the shell gradually compacting it and withdrawing the stee!

casing. B e 8 -l _
» The completed pife as shown in fig(c) contains concrete core and the outer -
corrugated shell“Which works 4s both end & friction bearing pile

¢) Union metai mono tube pile
* Mon tube pile uses the tapered fiuted steel shell without mandrel.

The she!l may be.driven with haimer of comparable size thosz used for wooden

piles, the shell afterinspection is filled with coucrete and excess length of the shell, if
any, is cut.

2 Suitable for a wide variety of soil conditions and required depth
', =~ . e Such piles are botliend and friction bearing

-

d) Swage piles
* These piles are used wit}ﬂ‘éﬁvantage in
very hard soil & where it igc’désigned to
leave water tight shell for'$oinie time
before filling the concreté: _
* Infirst stage (Fig. a) a thin steel pile
(known as shell) is placed on a precast
concrete plug, and a steel core, which

T )
S e

S,
2t 2
is not long enough to reach the plug is %{: g
inserted in the shell ‘;.;‘_%c g
* Inthesecond stage (Fig. b), as the pipe 33

T
¥

is driven over the plug until the core

Fal T E:J:."-
reaches the plug, the pipe is swaged out 5 ""5
by the taper of the plug, thus forming a, AT GUh2

FTITT

water tight joint - i i o 3
* Inthird stage (Fig. c), the pipe is driven FIG. 1.5, STAGES IN SWAGE PILE CONSTURCTION
to specified depih. The driving force is : : : .
practically all exerted by the core on the plug and.the pipe pulled down rather than driven.
¢ Infourth stage (Fig. d), after the pipc has reached the desired depth, the core is removed
and the pipe left open until it is desired to fill it 3 y
« In final stage(Fig. e), the steel casiny is removed and so created hole is concreted.

——
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¢j Western button-battom pile

« These piles aré used waere
increase in end bearing area is
desired

+ The pile uses a concrete plug of
the shiape of 4 buttan of which
the diamater is 25mm  arger
than the steel pipe. The concrete
button enlarges the hole in the
soil during driving Due to this,

Cancrols

| L 13 {b) o 03] (a}
the side friction Is reduced st |
temporarily FIC. 4.8 STACES IN RUTTGN BOTTOM PILE CONSTRICTION.
+ These piles have Feen used up to s

|ength of about 23rn ‘& for foad up to 50 tons.
= Infirst stage [Flg 'a) a stee! pipe with 12mm thick wall ahd: remfurced base of cast
steel, is sat over the concrete button.

» Inthe second stage (Fig b}, the pige anid the button are driven to aspecified depth.
s Inthe third stage (Fig c] a corrugated steel shell is inserted in the pipe, resting on
the button. A staél pl’ate with 4 balt hole in it is welded on the botteim of the shell,

hefore lowering it, so that the hole may fit over the central bolt in button bottorm.
The nut may be tightened with the help of a long socket wrench.

~+ in the fourth stage (Fig. d), the casing is withdrawn, Jeaving the button in place, and
the she!l filled with.corcrete. Reinfarcement may be used if nevessary, -
Uncased cast- in- sizu: soncrete niles: :
These piles do not use disifig, and hence they are cheaper. However, great skill is required
in their construction, Phiese piles are used only where it is cefiain that neither soil- nor
warer will fall info the huie, or squeeze into and reduce the size of the hele left sfter
withdrawing. a driven:njandrek or. shell hefore cancreting, and also where adjacent piles
will not daffiage the. 816 ierete:
The followifig are the chimmon types o-’unmsed cost in situ piles:
a) Simplex piles.
b) Franki piles
<) Vibro-piles : -, %
d} Padestal piles,” %

t

15

a) Simplex piles:

L U L)

f—
TIIITTTY

;
B

X

“v' Jaw point / \
tat (bi C® (&) Jaw in dosed position {0} Jaw 113 open position
FIG. 47 SmMT
LF-X smmwm PILE 3 FIG. 4.4, ALLIGATOR JAW POINT. .
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. Asteel tube (itte

Page 18 uf a]

le is as follows: ound up to the reg vired depth as

implex pi _
eailE is driven in to the gr

. ting th
constructing Ciron shoe

procedur® of Jwith €35

re is then poured into the tube, and

i i 5
et leaving behind the castiron shoe

. icputinside t
oy heirig tamped.

¢hown 1N Fig.(2)
‘ ut concrete

Reinforcement. ! :
(e tube slowly W!

in Fi ilei wn 3
as shownin Fa'g;gmpletﬁd procass and such pile is kno
rig(c) shows3 ¢

: mains behind, an

cast iron shoere
sbove method, the ; tand, the cast

g metimes if S0l i 977 i Ij ed to the shell a

pile. But s \own in figure above which is hing

jaw point as >

with the sheli (pipe)-

fnecessary
hdrawn, witho |
s Simplex standard pile

d a new shoe has to be used for each
iron shoe is provided with alligator

nd it is withdrawn together

b) Franki piles: N
These piles have enlarged base of musn-r

These piles are best suited to granular soil as we
can be reached at reasonable depth. .
Construction procedure is as follows; .

Heavy removable pipe shell is set \{ertlf:ally onthe
and a charge of dry concrete or gravel is formed. _ : ; :
A diesel operated drop hammer of 20 to 30 kN weight is driven on the concrete. This results in
the formation of a dense plug that penetrates the ground and drags the tube with it as shown in
fig.(b) '

When the tube reaches to the desired depth, the fube is held in position by cables (leads) and the
hammer is applied to the concrete, forcing it down and outward.

This results enlargement of the base into the mushroem shape. If required a fresh charge of semi
dry concrete is put to enlarge the bulh as shown in fig,(c)

The shaft is filled by intreducing successive charges of concrete, ramming, and withdrawing -
gradually about 200 mm at a time as shown in fig(d)

Reinforced cage can be instalied, if desired, after enlarging base has been formed, the hammers
goes inside the cage of reinforcement,

The diameters of Franki piles varyfrom 50 cm
diamere- of about 90 cm or more. The pile has
tonnes (SCJ kN).

oom shape, which gives ihe effect of a spread footing.
I as where bearing stratum of limited thickness

ground with help of leads as shown in fig. (a)

to 60 cm, while the enlarged base may have a
acarrying capacity of 60 tonnes (600 kN} to 90

LE:TJ-»LEE,“ J

Graval
Pipe or
shell | dry )
concreto ____~|
ooy fre T ) Gl w == =
Drop
hammaer
Pipa i:;vr.{ l -
shell —Fﬂf‘\ _
. Concreta
. g Concrele ks
. Bcgrerrrerrrd e e
(a) tb) (o) )

|

FIG. 4.9. STAGES IN THE FORMATION OF FRANKI PILE

" Class notes
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a) Vibre piles:

Page 19 cf 41

These piles are usad in snft sub-soil. Bothe Standurd’ and ‘expanded’ piles arg formead by

the vibro-process. Vibro
concrete, and extracting the tube,
lternatively,

Procedure for Standard vipro- piles: :

o Constructed in sizos of 35, 45 and-50 cm @
with length > 25m, the larger for loads of 60
to 70 tonnes

o Steel tub, fitted with cast iron shoe(but not
fixed) is driven in the ground by 20:to 25 kN

hammer, operated by-stearn.or cofipressed
air, delivering up té 40 olows:per minute with
astroke of 1.4 m.

O After driving the desired depth extracted links i
are fitted to the hammer and top of the tube
fig.(a) . _

o Concrete is filled(usually 1:2:4 mix)

o The withdrawai
oOperating at 80 blows per minute.

o Each up-stroke results in 4 cm withdrawal of the ry e

concrete is consolidated in each downward blow

o Ifrequired reinforcement tage consisting of 6 bars of

binder @ 150 to 200 mm pitch niay be

Procedure for Vibro- exnanded piles:

€

enlarging its diameter at the bottom

0 Tube fitted with canical .
shoe is driven and 2
charge of cancrete s
filled up to some depth

0 The tube is completely
with drawn, leaving
behind the shoe and the
concrete over it

© Thetub now fitted with a
flat shoe, is dgain lowered
in the hole until it

pile are formed by driving
using upward ext

T

reaches the deppsited
coincrete fig. (d)

o Tubeis further driven
down into the concrete
resujting in the formation
of bulged end fig.(e)

o The reinfc rcement cage is lowered in
above the toniral shoe fig ()

O The tube is now filled wit} concrete, and the

Shoe

{a) {b)

e -
Class rotes up Building Tzchaology by &r. Kk

e
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el

s

This piles are used where the desired driving resista
depth due to low bearing Capacity and in such casa j

fodo

a steel tube and shac, filling with
racting and downward tamping blows

Shoo
(sl
FIG. 4.10.

STAGES IN THE FORMATION OF
STANDARD VIBRO-PILES

as shown in fig.(b)
of the tube and the ramming of concrete are affected by hammer

(leaving the shoe behind) while

1210 24 inm 0 with 4to6mmo

mserted after stage-1 (fig-a)

mce is not obtained at reasonable
ts bearing capacity is increased by

[c)

the tube so that it rest on the flat

e ——— e ——
dsi Man l-u"lu.t:r JRE-Cilyf Srme:;upv,‘

UL e B0 ]

FIG, 411. STAGES In FORMING VIBRO-EXPANDED PILE.

choe about 1to 2 m

pile is completer by succession of upward
SXTacting and down-ward consolidating blows, as in vibro-piles




he pile is used where thin bearing
z\r;;tz]::‘ :: :;ached with n?asonablef?ep:t;lf.
:rhe pedestal of the pipe gives th‘e E] etchin
spread footing on this comparativ yd '
bearing. The pile usos a steel Eu'be anbn_
steel core, the lower end of i.:—h.e r-_:ore ;img
flush with the bottom of thecasing an
ade flat, s .
Prj:il?nidfor Mc Arthur Pafi‘esﬁa! piles:
o The core and casing are driven together
“into the ground
0 'IIPI:E mregis taken out, and a charge of
concrete is placed in the tube .
0 The coreisreplaced in the casing till it
rests on the top of the poured concrete.

While maintaining a pressure of the core Cw ; ©) ) o) "
' . AGES IN THE FORMATION OF Musp
and the hammer on the ccncrete,ﬂ the casing | PIG. 412 STAG b ame m& MsARTHR -
is pulled up by 0.5 to 1 m as shovm-in _ -
fig.(c) e

;D

&)
_]
-
(1]
m
o
-~y
m
a
-1
3
Q
<
(1°]
(=%
£r
m
(]
il
[ 7]
=
oQ
n
=
o
(a8
k3
—
e g

concrete, and core jg replaced in contact with
concrete (fig. e}

The casing is pulled up while maintaining the pressure of the core and on the concrete. The
finished pile is shown in fig. () G

o

Bored piles are those which are torced by fotmiing a bore hole in the ground and then
converting it, either with the halp of casing tube g

sing tube. Bored piles have
advantage over the driven, Piles. in those locatisn and sityar;
Caused by driving o

deap_tha__g_,they are diffigu T
Bored-pjles are of folloWilhg thi
|) Pressiire piles 2
ii) Under- reamed Piles; a¥
- 1ii) Bored compaction pilés

i) Pressiire piles

* Formed with the help of casing tube,
bering auger ang compressed air ;
equipment. ; "1 i
Especially suitable for these -
tongested site where heavy
vibration & nojse are not

ne:

)
Permissible and 'Wﬁ’éﬁ'e-‘ﬁea-\)y pile ,Hjsm Fif:':"
driving machine cannot move, _ oy
Stage of construction ; L x| Gy,
* Firsta steel tube of 12t018m long (&) - fe} (@)
and 400 min @ js sunk in the ground - FIG. 4.13. 8TAOES IV THE CONSTRUCTION
anc bore hole inside it i excavated OF PRESBURE PILE
— by boring tao] such as uger etc, 8 -
Class notes an Building Technalngy:;:}{hus;;;cum ngr {ﬂE—tiviI!-S:;nster- v/




. Further same size of steel tube are screwed successively and sunk in the ground,
proceeds, Ull the required depth is reached. The bored suail is continuously tale

the end, boring tool is taken out and the hole is cleaned as in fig. (b)
« Cancrete is charged in the tube, cap is tightened & air is compressed and s

the tube in exerted out.

» Repeat the process until the coneréting comes to the ground level. o N,
- These niles are formedin three‘ﬁi_z:es:_u_o mm @(by using 300 mm @ tubes), 440 min [ by
using 406 mm @ rwbes)-and 500 @(by.using 460 mm @ tubes), up to a length of 25 m.

ii] Under rennied piies
Under reamed piles are hared cast- in-
siew concrete piles having one or more
bulbs formed hy enlarging the bore
hole for the pipe stem by an under-
reaming touls,
These piles may have only ane bulb
known as single under reamed pile and
more than one bulb known as muiti-
under reamed pile.
Diameler of the pipe varies 20 to 50cm
and the diameter of the bulb varies
from 2-3 times diameter of thé piles..
lLength 3o Bm .
YVeriically spacing between the bulbs
1.25t0 1.5 times the dia. of bulb.
Effactive to cbtain adequate capacity

for dewnward, npward orlateral-loads. -

and movemsznts in black caotten sail
and loose.soils

Construction procedure

» A vertical bore haole is prepared
with the help of casing to .the
required depth and under
reaming tool is used for enlarging
the base. The tool consists of two
set of collapsible biade and

bucket ar the bottoni-- for
collecting the excavatéd sail. And;
when the bucket is fuli, then it'is
withdrawn and the"éollecteéd soil’
is removed by opening- the
bottom iid. '

+  Casing tube s filled with concrete
and compacted properly and
casing is withdrawn for one
meter height and then concreting
i5 dona for 1in height,

* Continue the pracess till the i1l
length of pile is concreted,

Beam

rrx

1
]
]
[}
1
i
|
]
1
i

3'"‘_ Dv""_"',
{3} Single undar-reamed piig

B ',A BN ‘.:' R

=) Airgay
QA

Piia ——11: "

Under-ream‘h__‘><,. AN

Undarream

imultaneously
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as horing
n put. Al

{b} Daulile under+zamod pila

{1t Interior team (i) Extarior beam Lean congrels

{c) Beam in expansve sails

{c} Beam in ran-gxpansive 5ol

PIG. 4.2. DETALLS OF UNDER-REAMED PILE FOUNDATIONS

{a}

FIG. 4.25 STACES IN THE CONSTRUCTION OF
UNDER-REAMED PILE.

Undu;-
reaming

y, 4 & toc!

& _Buckst
(=1
by

(=)

Corcreting
lunnal

Reinlorea-
ment

{d)
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1) Bored compaction pile

Cenciating
*  Modification of under reamed > %
pile. Combines both bored
and driven pile

+  Sameas under reamed except
there is the addition of
reinforced cage.

* Load bearing capacity is
increased by 1.5 to 2.0 limes
over normal under-reamed
piles.

{onstruction procedure

* Prepare hole with help of =
spiral augur, using guides and ) ) «
:::T; L;?df.:-.;:r?e:m‘::? ttoh:; FIG. 4.27 cowmuc-rl.en OF DORED COMPACTION piLg
and fill the pile with concrete
without reinforcement cag:

Place reinforcement cage, enciosing a hallow driving pipe (funnel) on top of freshly laid
concrete.

Drive the assembly into the fresh concrete with mechanical winches (about 5 kNY. After
driving through the full depth of concrete, fill conc

rete in the hallow drive pipe or
toncreting funnel & the funnel js gradually withdrawn leaving the cage and
befiind.

cancrete

1) Steel pites

A steel pile may be a rolled seciion, a fahricated
tiare sections of sheet piles may be connected together in
Types of steal piles

Metal piles were used since 1838 in the form of cast iron pipes or solid iron shafts with
disks or screw flanges penetrating:only short distances. But, now-a-days, the following types are
‘mare common in use namely in other word, viz
) H - piles (H - beam pile)

11} Box - piles
111} Tube piles or steel pipe piles
) Screw piles
v] Disc piles
H-be ile:
* Bears the shape of alphabet ‘1’

sitape or o piece of sheet pile. Twa or
@ box shape and driven as one pile.

21K g ) Bas+ pis (o) Teka pits
PG, 416 ETEEL PlLES
Suitable where it is desired to penetrate to rock or through hand material with least
recourse to jetting, coring etc., because they have very small soil displacement and very
much suitable for those structures in which pile extend above pround level and continue
2s columns. For the super-structure.
It can with stand large impact stresses developed during hard driving.
* They are used as long piles with high bearing capacity.
* Theyare rectangular, octagonal or other shape in form and filled with cnncretel.
Generally used fo support a wharf or other sea structures where deep water, silt and
sliding banks are present.
Driven with closed o7 with apen battor.
They may be filled with concrete if open hottam.

Class wles on fiuilding Techarlogy by Er. Kiuss Man Gusungs fBE-Civnf Seaiester ¥/

= -
Steel Tube ples e
* Are made ul:wilhsealnlessurweidud||:-..-= which
open ended s which m

Ay be dewen enther osed ended 1
1M open battop, concreting is doe,

Their cireulay shape makes sase mhandling %
driving

Advantages of stee) pifes

* Easily lengthen by welding,

* Lan resist literal forces,

+ Bears high bearing capacity,
Can resist Impact stresses,

+ Useful in hand or racky strata, etc
Disadvantuges of steel piles

* My corrode (affect by currosion)

* Expansive

* Heavy, may create difficulty in handling, otc.

n

DTzt fes o s e

4) Composite pile

A composite pile is formed when it 5 o
combination uf either bored pile and 2 driven pile
or 3 pile of two different materials. They arc
suitable where the upper part of a pilz is toproject
above the water table. They prove econcmical 25
they permit the wtilization of the preat corrasian
resistance nroperty of one material with cheapness

LN ST
or strength of the other, They may be -
1).Timber + concrete, oy i
ii) Steel & concrete _

i) Timber & concrete combined piles: They are used in water logged ur in water bodies
wherz timber is used below the permanent or lowest water level while concrete piles usually

castin situ is formed above il Such that the advantages of both types pile get combined. It also
reduces the cust of construction,

=7
i

(L3 [T
8] Y ) L
¥IN, 417, STAGES It FOMMATION oOF TIMUER-CONCRE i s I e i o aeges e

g : ed tength of pile is
ii) Steel and concrete compesite piles: They are qsed" wh_e.re m; Ire:];::er pla r|La e
wreater than that available for the cast in situ type pﬂul.ﬂee: "i:ff»-u::v el il
F i it Thi ticn is moctly used swhei
is casted above it This combinal
into ruck is required fur heavy loads.

notes o i 7l (¢ Lol Semestes ¥/
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Selection of type of piles: 1t depends upon the following factors

« Nature of structure ]
« Loading of structure
« Ground water table
« Length of pile required

« Availability of material

ar concrete rbundal'ion 3 Page 25 01 ay
Z . n . fi and spacing of th 5 PIRTS in ey, wouted pics e t :
« Factor causing determination et piles o b e e Piers aepends vpen (1 m;}:;_v :e|u3Ud N BS 6 T e
iles i super-imposed louds : :pth of hard Led i Ao
« Costof piles 1T Stk - . nature. of overlviis
it "i_hL tenns drilled caissons o « of overlyiny
by engineers ta détiots a ik 4 alton pier
Methods of pile driving
1. Drop hammer method
2. Steam hammer method

1
F o sub-pi . .
A eylind i Sub-pier nin inlerchs y

; member subjected to an axlé‘l"k‘ij:p:sﬁei{'ﬁ:?:d;”!m A drillzd caisson isnl:r:l];d:g::hl) ity
a_r‘c generally dnlled with the mechz;; ' lap and reaction at the b mpressed
d (i} cencrete caisson roed T
3. Water jet method !

4. Pile driving by boring metl:od

: ttom. Drilled caissons
e i ; : o rilled carssonsg
o e mathasice) 15, Drilled caissons

-foncrete filled in the

ottom |Iig. 2.9 ®). iy . s _may be of three types
( | s : : B v (i) caisson— ing
in steel pipe (T pipe [Fig. 2.9 (c) and Gii) caisson with Or. steel pipe with
i S Dive iFie. 2.9 (d). th concrete and sieel core
) . " ) ] . 'll‘ :e:nlaundatmn with arches. Fig 3382 shows g typical pier foundaton 10t
i e £ Pler,oundatmn ) a wall carrying heavy loads. o T toundal
: 2 Piers are dug at regular interval
A Pier foundation con- *
sists of a cylindrical column

of large diameter to support L s F=
and iransfer large super-im- - 7
posed loads to the firm struta

belaw. The difference belweern

S
e % g | e -

. nd ﬁllied with cement concrete. T 2 - s e
Cap . Che piers may rest on good bear- - 5

ing strata. These piers are be
e connected by concrete or ma-
sonry arch, over which the wall

may constructed. If required, a
] concrete beam may be provided
pile foundation and pter foun- = over the arch il the arch is con-
datinn lies in the method of 5 structed of masonry. The arches
construction. -‘Th a_ﬁ-.éh—:gj_‘._é_ § 2\;3 rnnstruclted lw'irt: agap abm:r.;
i efe L . the ground level, This gan woul
:-_?-:2g;:mr.:-fc::aa:h::fd;::-ev\}g:ﬂ I\ ) r—Hard s"am-j pt;rmit. free vertical E‘m‘mmcn'. (2} t-mnciian . (b} Cross-siciion
ing. EEEL_@..‘-},".'!.E!"’.!JQHS transfer 1a) Masnw pier (b} Drilled caissan ol concrele’ Z];r?:lil,,d‘u!“tﬂ tst“.e:lhng wng FiCi. .32, PIER FOUNDATIONS WITH ARCH
the load only through bganng. ~ E SHe oporalions, !
Generally, pier foundation is i s
shallower in depth than the
pile foundation. Pier founda-
tion is preferred in a location

1.1.3) Well foundations (caissons)
The caisson is a structure used for the
— purpose of placing a [oundation in

T S
’ o Illlﬂql:
correct position under water. It is a .

where the top strata consists
of decomposed rock overlying
a strata of sound rock. In such
a condition, it becomes difficult
to drive the bearing piles
through decompused rock. In
[!‘m £ane of_?.‘fi..ﬁ.‘?l§y-—s—‘ which (c) Concrele in sleal shall
offer large resistance to the

] i
CToncioto
" waia

.Sleel shell of pipd

member with hallow portion which after
installing in position by any means is
filled with concrete or other material.
Caissons are of Nlowing three types. viz.

ngle.l.nlo placen
By ikenla

23

“ i a) Box caissons

[ 4 rate and stee T o
[T c::\:m sty ¥) Open caissons, and
driving of a bearing pile, L2 FIG. 2.9. PIER FOUNDATIONS '

foundalion can be conveniently

¢) Pneumatic caissons
constructed.

Pier foundhtions may be of the following types

FIG. 4.3 0UX CALSSON LCOMNCRETE)
A box caisson is open at top and closed at the bottom, Itis a strang water rlghivesl.:cl
t i ilt of ti infor : “These types of caissons arc suitable
{({) Maxonry or concrete pier buile of timber, remfmq_:_mcn% cnr}gete or steel Tl:n. dyp s din vy
(ii) Driiled caissons where bearing stratum is availablgat shallow depth and where tna ot n|<.
(¥ - bt - Teps s
" e Caissons is built on 'and and then launched and floated to pier site where it ""-;"‘J S
3 3 i i i rori T s seale
helow ground level brick, masonry in position. Then, it is filled with suitable material and tap 15 3

Pian

A1) Box caisscns

‘Thess are shown in Fig 2.9.
When a good b

PP

esring stratum exists upto 5 m
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b)0pen caissons or wells

The open caissons are open
z both at top & bottom. They are
built up of timber, metal, RCC o,
masonry. They are used on sandy
or soft bearing ctrata liable to
scour and where no firm bed is
available for large depth below the
surface,

Shapes of the wl| mav ke : O

< Circuiar

* Rectangujur
Twin cireylar

* Dumb wel|

* Double-p
Twin hexagonal
* Twin octagonal

Construction method of open caissons:
The Lutting edge 5 Placed at the bottom of
bove the Cutting edpe wall rej
lied up and the Caiseni w,
W 3 suitable hiejahy, When the freshiy laid concrete has
rained sufficipne str i B operation is started,
The caissan sinks due 1o i's awn weight, when the 50
ram the space ingjde is removeq DY USing clam shel). As
Sinking proceeds additinnal action of the caisson wall;
are suctessively rasoq When caisson js sunk to the
ruq]tured depth its base is plugged by providing concrete
seql,

[l=L-T T

the pit.
nforcement js suitabl
alls are thep concerted in lift

¢) Pneumutic caisson
A pneumatic caisson is o
containing air o Operat,
pressure, This js useful
not possible tg adopt w
Aris used ro remove w,
chamber ang the found
outindry tondition,

pen at.bottom & closed at top
ed by airor Bas under
atlocations where jy s
ells. Hera, compressed
ater'fronmihe working
ation work is carried

Dangery eihcounte
tonstruction:
Caisson disease is 5o ng

I construction  workprs whtn' lefi the
compressed atmosphere of (e caisson and
tapidly re-entered o normal ‘htmnspherrc
vonditinns, [t js caused by the same process as
tlcrmnprmmn sickness i divers, Many
workers wepe tithe: killed or permanently
mured by caisson disease during the
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Design constants for shallow foundaten ': —h
. : I ] the
Denth of foundativn (0 W—— L.
o i diftion depends upon the nature of sub-suil 2 !
”"!'1'!: (rlh ;\ﬂnuytny the foundation must be carried out below 1
structure. Y,
i ffrost penetration -
) D'z_p:hu‘:;nlum: changes in soil due to moisture fluctua;mrrsmad'e o
:l?,HL;Fclan%u]idated materials like mud, garb;g; :md_ Ot-u: i . R
) Weske avity produced by animals, HEIC foraln 5
: . ed hy ronts hole, cavity p : ‘ kil . |
iv) Wealened by s minimum depth of 500 mm form the nnrur.algrnu.n LS -
e l.NEIWI\ s loration is most essential for any nnpn.t;mtruﬂ‘u 5
) 4 ; ‘. ¢ * " .
"\"ilf‘“ﬂh-i:“:‘n-::'mﬁ”!:l depth of foundation by using Rankin's farmula ‘
aleulate the e
e Dr=Pofy*[(1-sin@)/ [1+sin@)}
\l?rriel]:i‘nimum depth anoundar‘an (m) "
i’c[ = safe bearing capacity :;fs;)):l (KN/m |
$7 ight of soil (KN/m . o |
- l::tmtlw:}grepcse of the soii or angle of internal friction,
@i = Angle

ste bed (d)
h) Depth ofcnncrue_ d )
I]ilis calculated by using the formula;

1t
d=5/6%t :
Or, f
d=v (3pe/My) _ -
i
Where, .
- = thickness of wail.

=p o l i T 5 58 f infgin cm.
: l‘nﬁ‘el ft]l:l 1‘.‘)! caonc ‘[' & block un either side of the lowernost course of wall foot g 7.
jecti ‘rete block i st :

;1 = JLE modulus of 1 upk of concrete mix used in |IN,; m I

r=53 1 5 ure : f m - l

' ; | E B est shear inconcrele nin

1 : I!E Y et n 100 to 150 mm. The [ﬂdllﬁ of greatest shear !

'he value of ¥ ShD.Ll d vary hetwee hinck
across at an angle is 45°,

Note: - The modulus of r upture of var Qus gr ade of concrete mix shown in tahle below
-'r [ el Ll

M= KN/m?
5.N Type of concrete M M T
1| Pure lime and surkhi = e r
2 | Lime concrete g;;}; o -
| 0.352 - |352 £
4| Mip(1:3:6) 0.52? = -
| 5 | Ms(1:2:4) 1527 my.
§ in toble below H
- s : oils has heen shown in ta L A
B ”""’"””U"‘“:tf”‘” {;P‘E‘;’[.‘]’TTL.’HS.’ : Angle of internal friction
ype :
3090 459
509 o
25"_!0_'.55_“_ e et
I I —
S [Wetsand T [isew3e 7T
5 ‘P#\"‘Eksa'_!_q__ s e e
: ___;'-JV% e Noage
i Grive B Lt : )
T aranp UE-Ciwlf Seaestes -/ |
e i .i..a'.-‘._l\.r;l-r-‘:tlu‘;l‘u‘-i;l|n|:.1.'\-\ ey by Fr Khiss ban Gurang JUE-Cralf e
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ancrete bed (B)
‘ of concrete be )
() Wdth of fonting 0f preadth

Itis calculared by
1= W/pe )
Wwhere,

o - width of fusting in metet . . .
Jv rTcI::ai Jgad including self-weight of fooung in KN/m. L

1, = safe bearing capacity of the soil in kN/m? = SBC

d) Minimum width of concrete bed biock
B = 20 ¢ 2%
Where, t = thickness of wall.
X = offsct of concrete block.
v) Draw sketch of the foundation section witi the calculated sizes.

Numericall: - Design wall footing which is rest on sandy sofi with angle of internal frictinn | repose)
30° and safe bearing copacity (SBC) 15t/m?. The unit weight of soil is 1600 Kg/m*; well thickness je

twken cs 30 cm and totoi load per unit length of the sail wallis 12.47 t/m.
Solution

(iven;

Angle of repase (@) = 30°

Safe bearing capacity of soil; SBC (po) = 15t/m?= 15000 Kz /m?

Unit weight of soil (y) = 1600Kg/m3

Wall tnickness (t) = 30 cm

Total lnad per unit length of suil (w) = 12 4766 Ym=12476.60 kg/m
Noww,
1) To find the depth of foundation (D
D= Po/y*[(1-sin@)/ (1+sind))2
= 15000/1600° [(1-5in30°)/ (1+sin30°)]2
=3375x0.111
=104m
=105em
Let's take the minimum depth of faundation = 105 ¢m

Z) To find the depth of concrete bed (d}
We have: d = 5/5° wall thickness
=5/6°30
=25cm

. Nlcrn:tively, Depth of conerete bed biock, d = v (3p x2/M;)
* = Frojection of concrete bed block on ej i
eith
Mhevat et er side of the
M. = Safe moduly
P=

............... (1)

generally taken equal or greater than 15 c

s of rupture of e

1 ‘nn Upward sail pressure in kN/m?

LS assume the grade of concrete be My, (1:3:6)
Therefore, M,= 3520 N/mi = \

ni)
nerete mix used in kN/mm?

] (Since, 1kg = 9 8066 N
o (n.IIS]HZSEI]].?S] =01é6m =lbr3n
» cm means pravide depth of anerete bed = 16 ¢m

Therefore, d = v (3 15000 «
Soadopt, 4 =

9 To Gnd widih uf fzoun

i £ or re-dy
We have,

h of coricrete be
Baiwgpy - reoed (R)

lowermost course of

= 352x1000 N/m2 = 352x1000/9.81 kg/m? = 35881

r'age 28 pf a1

wall footing in em,

5kp/m?

Class mowes on Iy A K " F i v
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. T d 4 A% =

B=W/p.

= 124766 kigtm _
15000 ky/m?

=Hicm

Therefore, the required width of the concrete bed (B) = 83 am

=2x3042x15

=90 cm, which is greater than 83 cm

Therefore, adopt the width of bed block (Baa)  =90cm

ilere, angle of repose and unit weight of soil is not given. That
minimum depth of the foundation. Hence, proceed from step 2.
1) To find the depth of concrete bed (d)
: We have, d = 5/6 * the wall thickness
=5/6%35
=29.17 em
=30cm
7 To find the width of concrete bed (8)

=W/

=10/10m

=1m

Let's assume effset of the concrete block, x= 15 cm.
Therefore, the minimum width of the concrete block; Bmin

=24 2x

= 2(35+15)

=100 em,

5) Draw sketch of the foundation section with calculated sizes:

=30/ 2wonfm
=10ton/m

And, safe bearing capacity of soil (SBC) = UBC/F

=30/3 ton/m?
=10 ton/m?

Page 29 of 41

4) Again, assume the offset of the concrete block, x = 15 ¢m in order to find the minimum width uf
concrete bed block
Thus, the minimum width of foundation required (Bma) = 2t + 2x

Numerical 2: Design o foundation for 35 em woil 3 fong if loed carrying an the woll is 3G ton and if
it is built on a soil with its ultimate bearirg capacity of 30 ton/m2. Assunie the factor of safety = 3.0
Solution:
Given;
Width of wall [t) = 35 cm

Load on wall = 30 ton

Ultimate bearing capacity of soil (UBC) = 30 ton/m?
Factor of safety (F) = 3

Length ofwall=3 m

Now,
Total lozd per unit length of wall (W) = Total lcad/ length of wall

means we could not find the

Thus, provide the width of the concrete block, B =100 cm.
Since, the angle of repose and unit weight of the soil is not given, that means we could nnt be able 19
caleulate the depth of foundation theoretically, thus provide the minimum depth of fuoiing equals to
widi of the cuncrete bed, Le. 100 cm.

|
J
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i g her_g\compl_e‘-t_'_w i
Iy o s for ) of bt U L e
- m'sfgwbm“;:” nt;i ;‘;in‘:!wgozi The supperting and parti[inmnc%c:jate thickness dné gc\:}alls are
paria : crete having acts slzbs:and ¥
constructed with rich mix of rﬂ?{:;idpcr{;:ﬁr;ilczih 4ours and upe‘:;.,ngziflg;;sm‘?ﬂi . Foﬁst::;![;uir;
o st basemedm ‘:;1 RC.C to resist dampness from €01 ot pround #REEL
"'Ei:‘uoéﬁ‘g‘iil\{];:::éﬁft:%:‘;s exp'é"i:lsive arid i&ﬁi{ﬂ.ﬁeﬂ!’if t: Dﬁ:?g:gur; below-
high. A mat foundation having a basement floor has.h?::ssbarrier that i dess;g.{r]h‘:jrsjI_;ﬁ1 design 2
Waterproofing is the formation of an tmpzl_\ﬂ N icturesin pasement Oi-'g rjnol'e important
entering or escaping from various sections of bu]:et]:ghasemﬂﬂt W"‘lterpra{)ﬁni:é.'ﬁ{creases. o urb_an
Lk i i requ}t;i?f[:scr;lzgost and a‘vailab_i‘l-i:g"qf]:Sftllciffres SUCh ?5' hi%-h-:i‘::'
than waterproofing the hasem'entl ore- S § ore common ini Pewf 5,. mo;: cbmmer‘ﬂ"“_l_ac‘m b‘“; :
are’as: basements a}—e becoming m S oratients G provide .s;?ECe_“. ¢ thc'y.'nfﬁ\"id:e."‘f‘?‘-l._’a_ .
buildings, commercial complexes etc. Basemel 1 residentiai buildings, th Ak acuwhess‘?“h
storsge, ardfilves, platk wime f %4 parklﬁg- ndis psrticulari:: useful fortfch-[ of the buii‘ding.
additional space, which can be efficiently e Bﬁithoul increasing the heig e commercial
dlfere: g’ souc, SRR, S patrjkmgetro and railway stations apart constructions and
Basements are required for undgrgIQUﬂll :51 are highly specialized ln..new&_ e baghlL
activities. Basement waterproofing installe o excavation, undergroun watefpmdﬁug
normally do not deal with landscape, der_ncl e play during 2 basemnent e
compaction and a variety of other tasks whlchﬂcfl‘m:et'(:;ded {0 encompass the. topic G ;Ta ) o
i sl ol il watcrpr‘uoﬁng_ Ih‘éin and gases as applied to @ var}et}‘_o'f efu_s :E
protection and protection from all undes_rrable hquL S B water proofing techriaues, :fifdmaiz
below-grade structures. It requires special damp proohing A
systems, lighting, ventilaiion etc. in basement floor. :

r
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1.2 Some comman problems with existing foundutions
Mot everything that we do tor ouildings is for dppearances. The appearance and the beauty af
.building are contribufed by long-term FUNCTIONING and durability of the building which is
possible only till the existing foundation is Properly functioning. The basic function of a foundation
is to transimit all the foads (dead, live and other loads) to the subsoll un which it rests in such a way
that {a} settlements are within permissible limits, withour tausing cracks in rhe super structure and
(b) soil does not fail in shear. Since, the foundanon remains below the ground level, the signs of
failure of foundations are not naticeable, ¢l i has already alfected the building.
Therefore, the existing foundation of 3 Structure is always facing with problems as mentianed
below: '

1) Setclement of sub-soil below the foundation that may be normal within limits but if there

is some existing damage that needs to be addressad (talked)

2] Unequai setttement of suhsuil which is unsafe and ultimately lead to faiture of foundaticn

and collapse ofthe structure. In this case. the issues will be that the existing foundation is

' repairable or not.

{3) Many foundations are Jamaged due to watef. When rain collects on a roof because of
peer drafhage, it can drip into a home ard basement. Water from plumbing leaks, sprinkier systems
and other sources can also seep inin a home if i isn't directed away trom the foundation, The
accumulation of water inside a structure will ot anly cause breading of germs, decay and damage
of wooden supports, enter small cracks and pat away at the foundation.

Catisés of foundation sertiement \
%./Cunsciidation of soil particlas
V,Reduction of maisture cantent
3, Heaving (lift or drag with preat effort} of soil due ro pressury
4. General earth movement due tq carthquakes, vibration or facinrs)

Iffectof unequal settiements
1. Stress in building
2. Distortien of structure fabrics
3. Failure of structure

‘Prevention of unequal settlement
1. Proper foundation design
Z. Proper soil investigation
3. Proper supervision and construction as per design
4. Use of proper construction materials as specified by architect and éesigners
Causes of foundation failure
1. Unequal settiement of soi}
Z, Unequal settlement of mason ry
3. Unequal load distribution
4. Harizontal movement of soil adjoining structure
5. Lateral pressure tending averturn
6. Shrinkage due to withdrawal of moisture from sail
7. Atmaspheric action
B. Lateral escape of soil below foundation
9. Nearhy building construction
10. Trees ertc.

uitabiliy of different types of foundation is selected according to
1. Total load of building

2. Nature ang bearing capacity of soil -

Clazs notgorrﬂuiidmg’.‘edmﬁgy by Er. Khusi Man Gurun.i.;r JGE-Civilf Semester-Vf
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Apood fouudation is judged by: \
1. Locatign Whether the building is located on hard
or rocky stra

, am, landslide area,
jver, stream,

tm or in soft soil or in high ground water table, near r

and area affecting by frequent vibrations etc.)

2. Suitability of

aring capacity of
ture and be

foundation {determined by the total load of the struc
soil)

rface etc.)
3. Settlements (iand prepared by filling earth or old hardened su
A good foundation depends on:
1. Heavy load

2. Poor bearin

-High water

4. Cost consid

B capacity of sub-spij
table or marshland
eraticn

. . F Undation jp hlack cotton soil

"€ of tha common problems with existin
scils. Black cotton sej!

and other expans
Swelling dye o moistur
these soils due o which
form of platelets or

g foundatioh is caused due to presence of b}a:k cotton
ive soils have typical characteristics of shrinkage and

Brains are not round. Whep ’
hydrostatic pressy re, the pa rticles separate qut re‘su]n.ng
'ch is known as swelling. If the footing is constructed OVer it, high
e is induced which results serve cracks ip the structure,

ton soil js:

| g pressy
| Black cg
‘ * Good for agricuiture ar,
* High shirinkags valye g
Volume varjes as 20 - 30 % of or

Develops vary wide g
2 Very weekin saturati

* Problematic for foun

d bad for structure
ue Lo chan

L]

BE IR N moistyre content
iginal voiume

nd decp cracks due to EXcessive shrinkage
an
dation

edin dry seasgp,
- Raft foundatjgy, €an be the solution,
- 11¢ - beam jp plinth s important

 Types of [oundntions

pad foundat;
ndatiop :
>Under reamed pila foundatinn
~ Raft or mat of fg

~ Strip or

Suitable jn black ¢q tton sgj]
~ Pier fou

on

undationp
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J. WMINCITIETMUTWY P sveeeen o,
1. Strip or pad fowndation. For medium loads, strip foundation (for walls)
and pad foundation (for columns) may be provided, along with specia]. desig-n. features
discussed above. Fig. 331 shows some tvpical sections of shallew [cotings suitable [or
plack cotton and other expansive soily.

Section of Fig. 3.31 (a) is suitable when the soil, though expansive, has lit_tlt'
swelling pressure. A 60 cm thick layer of cohesionless sard is placed below the foundation
concrete, and is compacted. e :

Sand is also filled around the g /
fuotinr:. When. the soil SWI?I]S' it g oarinn bpg:::_] g
the sand grains would yield —_— = 3

by moving up, thus relieving tclciio "'*1_ . _Sand ?:;:L =

the swelling pressure. When ezees : .

the scil shrinks, the sand layer '
would expand, but there will
be no discontinuity in the sojl
support. Sand fill should also

Plinlh

60;?_90 HHH?

be used below {looring. Section Sand Ci
Of. F_Jg. ?,31 [b.) is suitable 1L Ro— i) Bl et el
where the sweﬂmg pressures X sand and mooram
are relatively high. The al- 2wl
ternate lavers of mooram (or / /
ballast) and sand act as a Plinth [ Fiooing Plug ﬁ/}_ o
spring which can compress or bsam‘]_;-::i: l..‘ i
expand along with the sub-s0il Pliq:h.‘___‘ Z piinih___
mavements. 't will, thus ab- pipigelian y. pratecion 1|
sorb 2l the movements, thus I C;;::::/
keeping the footing free frum 0
these effects. If the seil is ool
soft and has poor bearing en- L
pacity, 2 30 cn Lhick layer _f L'Mi-‘:omrn = bnua‘ﬂ : .
of ballast and mooram sheulil _ ) S —

first be rammed into the goil, {c) Moctam il bitkast
) - —— il (d) Sand Wi and concreie
Over the top of it, a min. aslInty sl with blocks al the biolism

. sand [ill
of 30 em thick layer of coarse e
FIG. 3.‘.“. E“"“”' FO(}TIN(: W'i'l']l 5]'}-:;'|_.\L 'l'ln.:‘\'t'_\|i.:_\"|'

grained sand may be placed. In all the three cases, the foundation concrete may oe
done in rigid cement concrete, and if possible, it may contain nominal reinfarcemgnt.

" Fig. 331 (d) shows a section wiith wiay be used for soils of high swelling pressure,
and having high shrinkage properties. After compacting the base of the tranch, 25
to 30 em wide strips of concrete, 25 to 30 cm thick, may first be laid and compacted.
After the strip concrete is cured, the space between the two is filled with sand. The
space between the two strips of contrete (ie. width of sand fill) may be kept equal
to width of the bottom course of Hidsonry. On the top of this, the foundation concrete
layer, preferably of reinforced concrete is laid. The sides of the masonry footings is
filled with sand as usual. In addition to this, 80 mm dija. pipes spaced at L5 to
2 m ete. are placed through' masenry and concrete bed, so as to reach the botlom
sand fill a shown, and sand is filled in the pipc. A plug may be placed on the top
of the pipe, to faciiitate the inspection from time to time, and to pour [resh sand
if Tequired.

= . - - o * 1 L] e e dablcn fae
————— ;
o e e e e e T———— - —— —
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tied togeth

F:age 3q nf gy
. i t types of foundation . : the super sirycy

L (?f ﬁ::?g‘i:;ﬂy;;ﬂ o i wh'I'Ch prO\;‘;]dES adi?li?ngo{hard strgta Theyui:ean b
Foundation is is lo he transmitted safely to the un - Ih &g
the load coming ov:erT:le::ns we can provide different ly_pes of foundalll?l:v rclj:r;;e&c:ng u 0_” the
YEEUE e Tha c!r d to come over it and the underlyl_”g $Frata e SOL lained ‘afre S0ing la
nature of load |nler;’eence some foundaticns and their smtabsll_ty can be ,xp; E! nd t;s 0
rest any str}:;!ugeis residénlia‘ then we can provide any types of shallow foundatio,
« if the buildin : '

al

% deDEndin
he nature of ground such as spréad fooling, independent footing (most comman). e
upon | e n |
foundallogsitgg to cover whole the area including the boundary line, the eccenlrlc:ally 'Oaded
« If we are O CC
footing is best suited.

i i hen we have to provide wall footing tha
s w?”c;: lgzﬁnﬁs aur:)nognlgvphegt trn?ateri:‘:als We are going to use/available .
. ??sg"g’éaqﬁg cap‘acily of soil is lew or very low combined or mal foundation wjj| be he
solution.
if the bearing capacity is low, we may ha\.:
load on column is not uniform the trapezoi
If the ground is water logged in shallow d
Similarly, if the structures load is heavy

l may be stone Or bricy

e required providing the combined foctin
dal combinad footing may be th

epth timber grillage foundation i
and if hard stratum is quite bel

g and if |he
€ salution.

s the best one.

If ke sail is very loose we ¢
upcoming load is heavy then
If we have te pass greater
having iimber portion al bg

steel piles is best sujted
denth at water bodies or in water logged ares the com
ttom and concrete pile abo

Posite pileg
ve itis the solution.

1.3 Retaining Properties and water Proofing of basement
The construction of basament walls have thei

f fetaining properties like
subjected with |atera and overturning pressur
pressure, Ba:ically. in basement floors

ris applying Pressure to the fiogr ¢
basement and trying to get in however, it depends on
considered while designing the basement structure.

Very simply, from a waterprocdfing Perspective, basements fall  into lhre_e categaries:-
ry_Structures - include brick of cement concrete block
masonry walls. MOST OLBER: “STYLE -DOMESTIC. PRO

CATEGORY.

_ work and stone
PERTIES FALL

INTO THE TYPE A

B. Integrally Waterproof Structures — which includes reinforced concrete where the walls ang floor are

er to water tight (for example Mat foundation) but there also may be some defects during
i mpness through congret

C. Drained Cavity Structures - Many civil engineering structures involving deep basaments are
constructed in tha drained cavity iormat. The outer earth retaining walls are often very wel, maybe even
running with water, but the inner wall is kept dry by vi of the 'drained cavity' in-between. Thus Type A
ture can often be converted to a Type C . i [ ; i

ly membrane together wi

th drainage channels and sump and pump,

3 drained cavyij

—
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fasically there are  TWO  dislingl approaches  for  waler proofing ol basemenl -
1) Applying a ‘1anking System’ this will be a coating of suine sort bonded lo the walls and [loor

lo creale an -nside oul 'tank' A lank where the water is on the OL_JIS'de
2) Converting the structure to a Type C "Drained Cavity' Structure by the installation of a crained

cavity membrane together with drainage channels, sump and pump
Methods to make water proofing of basement (horizontal & vertical
The following treatments are generally adopted for water proofing of basement: .. =

DRC)—-

|. Treatments to foundations against gravitational water.
This is done by air drains (width=20 to 30cm) = ]
constructed parallel to the external wall.
The outer wall ot'thié drain is kept above the
ground to check tfigzentry of surface waler,
. AR.C.C roof slab'is:provided.
. Openings with gratings are provided al regular,

interval, for the passage of air and usual

. DPC are provided horizontally.

Opanng @ regutar
interval wilh gratngs

2. Treatment to basements
|

Trealment to basement is generally dene by:
a. Providing foundation drain & DPC
5. Providing R.C.C raft & wall slab
¢. Asphalt tanking

\
Foundahon cancrele

FIG. 21.1. AIR DRAIM.

o %. Providing foundation drain & L.P.C
nen basament rests on sail which are not properly drained, then iloor as well as wail receive

water continuously oozing out (slowly seep out). In such case, a trench all arcund the perimeter
of the building is excavated up ta foundation level and a drain pipe with perforated surface is laid
and filling the trench by gravel. And somelimes, if the magnitude of oozing out, water is mere;
cross drain may aiso require. Finally, the waler is collected into the catch drain and is pumped
out or drained naturally as: per the site condition. In addition to this horizontal & vertical DPC are
provided in wall as well as foundation
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1.5 Damp proof course
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It 15 a water repellent membrane (course) applie

) : ) ; d between the source of dampness and the part al
huilding adjacent to It. One of the basic "equirements of 5 building’is that'it should be dry or free
from moisture travelling through walls, roofs or floors. Damnpess is th

e € presence ufhvgrnscoeir ar
gravitational moisture, Dampness BIVES rise g unhygienic conditions apart from reduction in
strength of structural com Dﬂeﬂmﬁmmomndm material
is one of the chief causes of dampness. On ECCUUH'E'ngranu!ar nature uf materials, moisture finds an
easy access through the voids and this aided by capillary action assisgs the moisture to travel in
different directions. Sornetimes, fa

‘ ulty design, bac workmanship, or by use of poor materials in
construction, moisture may find its Way 1o interior of the building either through the foundatior and
plinth, walls, chhajja or floors and ronfs.

Cffects of dampness:

L. Creates unhealchy living and worki
Causes efflorescence on building surf. ce, which ma
May cause softening and crumbling of plastar. .

. The wall decoration is damaged which js very difficult and
May cause unsightly patches op walls, ceiling et

The flooring gets loosened due to reduction ip adhesion,

- Timber fittings such as door, window, etc which is i contact with damp walls, floors
etc get deteriorated,

- Electrical fittings get deteriorated giving rise tg leakage of electricity and consequent
danger of short circuiting,

10. Floor coverings get damaged or cannot be used,

L1. 1 promotes and accelerates the growth of tormites,

12. Campness causes rusting and corrosion of metal fittin
and ceiiings.

13. Dampness alcng with dar

tuberculosis, rheumatism
Sources of Dampness

The following are the sour

L. Moisture rising up the wal

2. Rain travel from wall tops.

3. Rain beating against external walls,
4. Condensation.

gMisceHaneuus causes of dampness:
"
i

Ng condition,

y disintegrate bricks, stcnes, tiles etc.

costly to repair.

SO LY A W

(o]

8s attached to the walls, figg;<

kness breeds Berms of dangerous diseases |ike
(disease causing in joints) etc,

ces/causes of dampnecs ip building,
Is from ground.

Poor drainage

Imperfect orientation of rooms or building
iii. Imperfactmofs!npe
iv.  Defective construction

V. Absorption of water from defective rain water pipes.

Leakages from pipe and pipe fittings both in inside and outside of wall
wiRemedial measqres to prevent Dampness.
The following methods are-generally used for

@se of damp proofing course (DPC) or membrane damp proofing

Thiz consist of iritrnducing a water repellent memhrane of damp proof conrse between the source of
dampness and the part of building adjucent to i DPC may cansist of Nexihle materials such as bitumen,
mastic asphalt (a gum from the bark af 2 Mediterranean tree used in making varnish and chewing gum anid
mixed mastic with asphalt), plastic or polythene sheets, cement concrete etc. It may be provided horizontally
r vertically. Asphall i< 2 dark tar, like substance used in road surfacing or waler proching of buillding
Bitumen is 4 blacl Sticky substance obtained naturally from petroleum whicl is used for road surfacing
5—?:":-'—"—"——-‘7‘3_3—_:-_-“

protecting the building from dampness.

e

e o . ; = 1 e /
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Tne,fnnmw’n_qgenem! principles should be kept in mind while providing ppc,

1. The DPC should cover full thickness of wall excluding rendering (service).
2. The mortar bedisupponing DPC should be leveled

that DPC is not damaged.
3. DPCshould t:2 sq |aid that of a continuous projecj
4. Atjunctions and corners of walls, the horizanta) DPC shouylgd be
5. Whena horizontal DPC is continued tg a Vertical f,

be provided at juncrion,

6. DPCshould not pe kept exposed on the wall surfsce Otherwise may oet damageq
%se ufintegraldamp proofing |

his consists of adding certain Waler progfi

and even ang should be free from prgjec“nn-
™ ' Si.l

ace, a cement Concrete

€S, aluminyy, Stuphate a
‘ ; «and czlcjy:
i Chemically w; concrete tg produce Water Proofing toncre:n " orides R iy -
a;f;}[;ﬂtfndsli e soap, Petroleym oils, chas st
M etc. worl o ul incj i ates -y
i calcj
b e o p N principle, Whep these ; i ;

ient,
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3) Sirong
(t should he strong enaugh to resist super-imposed loads on it.
4) Flexibility
(t should be Rexible envugh to accommodate the structural movements withaut any  fracture.
The material should be such that Jeak-proof jointing is possible.
The material should remain steady in its position when onre applied.
5] Chea) and easily available
It should not be costly and easily avaitablr.
Materials used for damp proofing
1. Flexibie/ Non - rigid materials (hot bitumen),
e.g Bitumen felts, metal sheets of lead, cupper, polythene sheer etc.
2. Semi - rigid materials
Mastic asphalt, combinatien of materials like sand, asphalt and mineral Fiters otc.
3, Rigid materials
Bricks, stontes, slates, cement mortar, cement concrete ete,
i, Grout .
Cement slurry und acrylic based chemicals, polymaers etc.

1.4 Earthquake effects on foundations

Earthquakes are most destructive forces that nature releases on earth. They not only cause a lass of life
and property but also shake the moral of the people. Vibrations of earth surface caused by waves coming
from source of disturbances inside the varth are called earthquakes. Earthquakes are caused mostly by
rupture of geolagical faults, but 2lsn by ather events such as volcanic activity, landslides. mine biasts.
and nuclear tests eic.

Epicentre, Hypecentie and earthauake wave:

The point inside the earth mass where slipping or (vacture begins is rermed as Focus or hypocentre and
the point just above the focus on the earth surface is termed as epicenzre, The position of hypocentre is
determined with help of seismograph records which indicate the arrival tGmes of differem types of
energy waves. Compressional waves which are also termed as longitudinal or primary (] weves travet
the fastest (Iraveling at about 8km. per second or 18,000 mph) and arrive first. It has the form of 2

sound wave that, as it spreads out, alternately pushes and pulls at the ground material). The shear or

transverse or secondary (S} waves shears the rock sideways at right angles to the direction of travel.
The third type is a surface wave called the Love (L} wave that is similar to a secondary (S} wave with no
vertical displacement. The fourth type of wave, also a surface wave, is known as the Rayleigh (R} waves;
in this the disturbed material moves both vertically and horizontally in a vertical plane pointing in the
direction fn which the waves are traveling, Of thé twe surface waves, Love waves generally travel faster
than Rayleigh, - .
Earthquake causes ground motion ifi any direction ie. horizontally, vertically and in ail directions
radiating from the epiceritre by which structures are influenced with inertia! forces. It is therefore,
essential to ensure (i} stability, (if} strength and [iti) serviceabifity with acceptable levels of safety
by way of suitable desigh arid detailing. The intensity and duration etc, of seismic ground vibration
depends upon the magnitude of the earthquake, its depth of focus. distance from epicentre,
characteristics of path through which seismic waves travel and soil strata on which the structure
stands, The random earthquake ground motion which causes the structure to vibrate.can be resolved in
any three mutually perpendicular directions (ie. X, Y and Z axis). But the usual direction of ground
vihration is horizontal.

;
Basic deference between Magnitude and Intensity:

Magnitude of an earthquake is a measure of its size which is released by the faulty rupture and is
measured by sipgle value (Richter scate) for a given earthquake. Barthquake of o given magnitude
causes d:'jjfer'enf shaking intensities ot diffeient loeations and therefore the damage induced in the
building at these locations is different. Intensity of an eaithquake is an indicaior of rhe severity nf
shakirng generated at given loecation which Is much hipner near epicentre thai: farther away

e e et et e i
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General Effects Due to Earthquake
mrtr[z:fr: failures (or instabilities due to ground failures)
» Surface faulting surface cr fault rupturc)
* Vibration of soil (or effects of seismic waves)
« Ground cracking
* Liguefaction
Ground lurching (swaying)
Differential settlement
Lateral spreading
* Landslides

Vibrations transmitted from the ground to the structure.

indirect effccts/CnnsequentiaI Phenomena

* Tsunamis
* Changes
*  Landslides
* Flocds
*  Fires

The seismic effect or dathage that

taken

ructural en
visions,

ic-resis

tant design pro
PSe to'ground shakip

Bineer, and which, is
8at its foundatjop,

is the vibration of the

well as slabs of Dasement f]
Strass devetopment.
In Strong shaking,
and voids under
fuundation.

change i ground water tap)e and sub-ggj) conditj
vilding thyg reduction ip
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Earthquake Magnitude Scale ;

Richter Earthquake Effects ) Estirr;sled

' iNumber
ﬂi?:””de Each Year
2 50rless  Usually nol felt, but can be recorded by seismoaraph. 500,000
23lo54 Often felt, bul only causes minor damage. ’ 30,000
b -
4 510 6.0 Slight damage to buildings and other struclures. . |s00
F1w68 fMay cause a lol of damage in very populated zreas. 100
701079 Miajor earthquake. Serioug damage. ] 20

8 0 or greater IGreat earthquake. Can tetally destroy communities near the epicanire,

One every 5 to
10 years

Earthquake Magnitude Classes

Earinquakes are alsa classified in categeries ranging from minor to great, ttepending on their
magntude.,

Class Magnitude T

gGreat 2 or r;;r-e— ]
!Major - : ‘;"

Strong e 69

Woderate ' N 5‘.‘9*‘ e e
»Light : N o

h-;lfnor _ 39 —

Richter magnitude scale

The Richter magnitude scale (often shortened to Richter scale) was develaped to assign a single
nutnber to quantify the energy that is released during an earthquuke.

The scale is a base-10 logarithmic scale, The magnitude is defined as the logarithm of the ratia of
the emplitude of waves measured by a seismograph to an arbitrary small 2mplitude. An
earthyuake that measures 5.0 an the Richter scale has a shaking amplitude 10 times larger than nne
that measures 4.0, and corresponds to a 31.6 times Jarger release of energyl

Since the mid-20th century, the use of the Richter magnitude scale has largely been replaced by the
iement magnitude scale (MMS] in many countries. However, the Richrer scale is still widely used
i Russia and other CIS countries. Earthquake measurements undér the moment magnitude scale in
the United: States—3.5 and up, on the MMS scale—aje stili usually incorrectly referred 1o as being
quoted on the Richter scale by the general public. as well as the media, due to their familiarity with
"he Richter scate as compared to the MMS, '

- —— —— — e e e s i oy
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' Chapter-2, Masonry
Masonry may be defined as the construction of building units
bonded together with mortar. The_ blocks of materials such as
brick, stone, conm block etc. is cemented together
with some form of mortar u<ually in horizontal course is
known as masonry wall or simply the masonry. The masonry
wall is built up of individual blocks of materials bonded
together with mortar. It may be either brick masonry or stone
masonry or concrete block masonry (hollow) or reinforced
brick masonry or composite masonry. Masonry is generally a
highly duratle form of construction. The durability of the overall
masonry construction is significaritly affected by the materials
used, the quality of the mortar and workmanship and the
paitern in which the units are assembled. The selection of the
type of material for the masonry is made by keeping in view the
requirements of strength, durability, water proofing” thermal
insulation, sound insulation, fire resistance and economy etc,
Functions of masonry wall

Wall is one of the most essential components of a
building. The primary function of a wall is to enclose or
divided space of the building to make it more functional and
useful.
Functions of wall

 Itprovides privacy.

* lts helps to enclose or divide space of the building.
* [taffords security.
o lItgives protection against Leat, cold, sun and rain,
¢ Itmay provide support to floor and roofs etc.
.\_%}_fp_es of Masonry walls
i«’) ccording to their function masonry walls may be divided in
to following three categories:
(. Load bearing wall
a) External wall (Enclosing wall)
b) Internal wall (Divide wall)
“(t)Non-load bearing wal] -
a) External wall (Enclosing wall)
b) Internal wall (Divide wall)
. Retaining walls s #

1. Load bearing wall : .

A wall designed to carry super imposed loads of floors and
roof is known as load bearing wall. Such wall has continuous
foundation (strip foundation) to carry the entire imposed
load including their self-weight.

2. Non-load bearing wall

They are not designed to carry super imposed
WF:ighL They generally serve as divide or partition wali,
weather. The loads from

Lz Copping
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lie
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Fig- 9.3. Section of cauvity wall and ties.

i0ad of the structure. They carry only their own
[t is provided to serve as screen for
floors and roof in this case are borne




of earth, granular material or liquid filled behiyg
re '

-

; ining walls i -
%i' Re::[:;ri of wall built to resist the p
WS 5 [
i built |
i after it is built: - .
terials used masonry walls may be divided as
tw materials

According to
1. Brick masunry walls

lls
2. Stone masonry wa
3, Reinforced brick masonry walls

]  walls
. Compaosite masonry wa
; Holfupw concrete block masenry walls

2.1 Brick masonry and block masonry

[ son = . H -y
'ﬁhlelcfr::;fuﬂfon o?hrick unit bonded together with mortar is termed as brick masoniy. The

streagth of brick masonry depends upon the types o!’ mortar ushd. t.he quality a{nf .m-elngsh of
bricks 2nd method of bonding adopted in constructfo_n. Fenera y r.enjjent mcFr a IS—I.SE[‘:I far
works of permanent nature where strength is of vital importance, hm.e mortar fo:_ gE|.|era;
construction purpose and mud mortar for works of temporary nature. Brle masnnry‘ is widely
employed in the construction of building components such as walls, portions of footings, stair

column, Mloors, arches ete.
.

Ady ges of brick fild

* Al the brick has uniform shape and size hence thay can be Jaid easily in any definite pattern,
* Theyare light in weight and small in size, hence, they can be easily handled.

* They do not need any dressing.

* Theart of brick laying can be understnod very easily and even unskilled mascns can do il

¢ They are easily availatle.

* Ornamental works can he easily done with bricks

*  Light partition walls and fillar walls can be easily canstructed.

Types of brick:
i) Traditional brick
it) Modular bricks

i) Tradin'ona_l bricks: Those are traditjonal bricks which have not been standardised in size
* The ﬂlmEI‘ISIEOl'IS of traditional brick vary from place ta place. Their length va rie; from 20
. ;25 em; width varies from 10t 13 cm and thickness from 5 to 7.5 ¢, - )
appr;:;:nr:;ler;;y adopted nominal size of traditional brick is 23 em x 11.4 cm X 7.6 cm
ii) Modular bricks: M -
Insﬁmtinn,lndia.
*Any brick which is
brick
* The nominal size of modular brick is 20 cm x
S19emx 9 cmx9 e, Nominal size includes

odular bricks conform to the size laid down by Bureau:&‘-lndian standard
of the same uniform size as laid down by BIS is known as the modular

10 em % 10 cm while the actual size of brick
the mortar thickness,
General pringi
e :grt :Z:?::: ;: be observed ip brick Rasonry construction (importani for exany
S Thefollown'ry wurk depends upon the materials used, nature of workrr: hip =
1. Uoebrigks of oot qu;]?fypo;:;s sh‘?uld be observed in the construction of brick r;'na.nsr:-ans A0
2. Before usin ks i o i uniform colnur, well burnt, with e
8 the bricks in masonry, th b e shape i
not absorb water Y. Brey should be soaked iy water f athei
er from the Mortar. A pood brick stiould abSr.rbfze'{::rz huu:’s et b
Hwater ofits owp wejpht,

3 b i
icks chou|d pe laid with tje frog Doliting upward,

Chass nptes wilding T 51
e on Byl g echnu!ngy} By Er gy
usi

Mah Gurung /pg - Civil,
/ Semesier -y
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Constructiun of brick wall should siapy from the gny T
- ¥ | FLurne:

2. mck pourses should be perfectly harizontg

i o the wall shuuld ;

b ~_.|g|llld!il?r ulv s:uuld i p;JU eﬁhe hEnsured by freguently thecking with plumb-bob, Uatters
surfaces, ifany perly checked witt, o help of waoden template and plumb bob.

7 Mortar used should be as per specificatiop,

g, Whenever WOT'{'SdS‘t“PP?” brick masonry shoulg pe fef; 501 toothed end

q' \hen it is required to raise new construction over the old or dry cne, it should be well cleaned and

© yetted before starting the construction,
g.Use of brick bats should be avaided,
h: [Lis found that with an average winter -_summer_tempr.rature dilferences of about 100°F, a brick

provide minimum fJf Yds mm wide expansicn fqinl:s after 30 mro 45 m length of wall.
12 walls should be raise umm?mly. In no case difference between adjoining walls be mare than 1
Inaday no wall should bg raised by n:mre than 1.5 m.
13. Quoins used to form the jambs for windows, doors 4nd other openings shculd be of the full height
of the course. ) o )
14.To get proper key for plastering or pointig, the face joints should be raked to a depth of 18 to 15
mm, when the mortar is green. If plastering or Pointistg is not to be provided, face joints should be
stuck flush and finished nelal:iy.
15. Holdfasts for doors and WJlndnws and pipes should be embedded in brick masonry with cement
mortar or concrete, at the time of constructing the wall itself
16, Brick masonry should be regularly cured for 2 weeks.  »
17, For carrying out‘brick waork at higher levels, only single scaffolding should be used.
18, Plastering should be done after about 28 days of completion of brick masonry. This permits
adEQU?tg Eme for the shrinkage in masonry and concrete to take place before plastering operation
i ie .
ﬂﬂwammm
1. Since shzpe and size of bricks are uniform, it de nat need skijled labour for the canstruction.
2. Bricks are light in weight and hence handling them is easy.
3. Bricks are easily available around clties and their transportation cost is less because their
weight is less. Stones are to be brought from quarries which ara located only a few places.
4, It is possible to use all types of mortar in brick masonry. For unimportant buildings even mud
mortar can be used.
5. Thinner walls can be constructed with bricks but it is not sa with stones.
6. It is easy to form openings for doors and windows,
7. Dead load of brick masonry is less. )
8.1n brick masonry mortar joints are thin and hence construction cost is reduced considerably.
9. Brick masonry has better fire and weather resistance compared to stone masonry.
Disadvantages of Brick Masonry over Stone Masonry:
1. Strength of brick masonry is less than that of stane masonry.
2. Qurability of brick masonry is less.
3. Brick masonry needs plastering and plastered surface needs colour wadshing, Stone masonry
doesi’t need them and hence maintenance cost is more in brick masonry.
4. Brick masonry absorbs water and there is possibility of dampness. There is no such problem in
slone masonry. .
3. Mere architectural effects can be given in stone masenry compared to that in brich masonry.
6. Stone masonry gives massive appearance and hence monumental buildings are built in stone
masonry

;
b

\24.1 Block masonry (Concrete or cement-concrete masonry)
Block masoniry uses cament concrete blocks, either hollow or solid, for wall construction,
with or without stone facing. A hollow vnit is defined as that unit which has core-vaid area
greater than 25 % of the gross area. Depending upon the shape and size various types of
concrete masonry units are manufactured and they can be grouped in two heads:
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General principle ; )
The construction principles which sho

ing walls.
i 1pad bearing Wi
: l|st‘dtn|m|d
te blocks denseaggreg:ncsand
(il Rcfjuinrc%!af;ﬁ te ¥ red irom
Thoy are .
i ing and nnn-lnadbearmgwaii, o
L the face thickness of the

rea.
09 of the pruss &
39emx 19cmx 30cm

39emx 19 cmx 20cm
39emx19cmx 10cm
0 course ageregate ol 6 to 12F1m size,
The cement-aggregate mix is 1.6

ncrete blo ow blocks should

chs:
]
(if) HolloW “:1” pe used poth forllua:: tc';mrnl?" d
i ;:.::rere asseciotion 01{ ’nd;: ;res should be 5510
. ,and then cls are:
& Ieasl-il:a?site of hollow concreteé blo
Recommer

(ie. sand) and 40

fine
bl dulus of 2.9 to 3.6.

o ratio consists
Mix ratio fineness mo

with a combined
proportion
The strength
comman surface
using appropriate L
» Except common surface !
Rough finish, glazed fini
colour finish.

fmm?
fblock must be > 3N,
; finishing of blocks are 0

i tes ™
e n;;ﬁief; of blocks, other types of surface finishing are:

sh, siumped finish, specially faced finish like marble finish and

btained by varying the mix proportions and

< to be observed in cement concrete block masonry construction .
uld be followed for & sound bleck masonry construction

are as [ollows:

Blacks are applied in dry conditior, and should not be dreq:he‘d Iin water befora use.

Blacks of successive course sheuld be so 13id that the vert:ca_l joints are staggered

. The mortar to be used for the work should he of proper quality and proportion,

. The thickness of mortar joiats heuld be 5 to 10mm thick and should be uniferm. The
mortar used should not be stronger than the concrete mix used for manufacture of blocks.
Generaily gauged mortar (cernent-lime-sand) of mix proportion 1:1:10 is used.

. All the courses should be laid truly horizontal and &1l the vertical joints should be truly
vertical.

. Vertical surfaces of the wall should be constructed perfectly in plumb.

- Curing of finished masonry work should be kept wet for at least seven days.

8. The blocks used for external walls should have water absarption < 10 % and it is should

be <15 % for internal wails.

9. Concrete blocks have high thermal expansion due to which walls cracks at corners so to

minimise the cracks, solid concrete blocks or hollaw blocks filled with concrete should be

used at the junction of walls, v

10. Double scaffolding should be adopted to carry out the block
higher level.

w S I I

~ o

masunry construction at

Advantages of hollow concrete block masonry

—

E?:sltr:cua_n nprk is very easy and rapid since the size of concrete blocks is bigger thar that
ric w!‘uch_:s always regular in size and shape requiring no dressing work.
They are light in weight which can be easily handled.
Because of their lightnes
masonry.
‘g:cea r:S L: gurrE;:; iaving in material for hollgw concrete block constructign
NOW space, th i i :
[P i p e resulting wall has hetter insulating properties against sound,

Thituier walls caq be easily construc

Bluck_s ©n withstand the atmosp
Covering o fagia waork,

5, the load transferred to the foundations much less than the stone

ted, resulting in increase in floor area,

heric action, and do not require plaster or any ather
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Some technical termis used in PR
pricl, block and stone masonries: . e
sretcher: A stretcher is the
longer face of the brick.
A header is the

Header: 10 Full brken
shorter face of the brick.

Lap: Lap is the lorizontal
distance between the
vertical joints  of

successive brick
courses.

perpend: It is an imaginary
vertical  line  which
includes  the vertical
jeint separating two (.
adjoining bricks.

0

(N Mirad ciosa

@

e R

Bed: Bed is the lower (g} Hal bt ) Thao quaniur b {1} Bovatad bal
surface of the brick F10. 83. VARIOUS FORMS OF BRICK PORTIONS.
when laid flat.

HalfBat:  Itis the portion of the brick cut across the width. If the length of the brick is equal to

the half the length of the original brick is called half bat.

Three-quarter bat:  Ithas iength equal to the three-quarter of the length of a full brick.

King closer. It s a portion of a brick which is sc cut that the width of ane its end is half that of

a full brick, while the widt at the other end is equal to the full width,

Queen closer: It is a partion of a brick obtained by cutting a brick length wise inte two portions.
When a queen-cioser is cut into two pieces, it is then called as quieen closer -guarter.

Frog or kick: A frag is an indentation in the face of the brick to form a key for holding the mortar.

Racking back: Itis the termination of a wall in a stepped fashion.

Toothing: It is the termination of a wall in such a fashion that each alternate course at the

end projects in order to provide adequate bond if the wall is continued horizontally at a later stage.

& 2.2 Bonds in briclkwark
Bonding is a process or assuming bricks and mortars to tie them together in a mass of brick
work. It is the interlacement of bricks, formed when they lay (or project beyond) those
immediately below or above theme. It is the method of arranging the bricks in courses so that
individual units are tied together and the vertical joints of the surcessive course do not lie in
same vertical line. Bonds of various types are distinguished by their elevation or face appearance.

Depending upon the type cf bond used, the following are the types of brick masonries.

L. Stretcher bond + 10. Brick on edge bond
2—Header bond ~ orsilverlock's bond
3--English bond or soldier's course
b Alemish bond: a) Single Flemish bond \/U' English cross bond
b) Double Flemish bond 12, Rattrap bond

2 Garden wall bond 13. Quetta bond

+ b.-Facing bond 14, Brokenbond or
L~Dutch bond - bands hetween column,
»8{., Racking bond: a) Herring Lone bond 15.  Reversed bond

t b) Diagonal bond
9. TZigzap bond

S
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L. Stretcher bond
All the bricks are laid with their stretchers

-
1
3 R Nt o
g4 gty
on the direction of the face of the wall. At
every alternate course, the wall is started

with half bat in order to avoid the

continuous perpend in successive layer.
Th

's bond is used or possibie only when
the wall thickness is equal to the half-

length of the brick such as partition walls, 2 4.6 courmes Y e s
- e - 4 s
Vision walls and half-brick skins of “ra. ne aTRETCHER BOND,
hollow or cavity walls etc.

2. Header bong

All the bricks are iaid with their header facing
towards the face of the wali. The width of the brick

Lea f

(b} Hovatn

are thus along ihe direction of the wall. Three-

Quarter bricks are used as quoins in each alternate

layer in order to avoid the continuous perpend. It

is used for one brick thick wall. This bond does not

have strength to transmit pressure in the direction s 2

of length of the wall. It is unsuitable in load e T T

bearing walls. e} Plan o ey

3. English bond

Hoanar
: y E'/ coursa
This bond consists of alternate courses P—
of headers and stretciors, In this bond,

Ccownan

L Hzadar courug
‘ o . 1 |
vertical ioint of each header courses o T HLH “Illll J
come over each other, similarly, the 1,3,5 -+ - Courson 2.4.8---coursan
.. (a]) Plan tor 1 brick thick wal)
vertical joints of the stretcher courses
aiso come over each other. In order to
brezk the

iaints _in the =a
successive courses, it is ess ialtn_use —
queen closer after the first header in B

FIG. a.6. HEADER BOND

Strakcher courss
Quonrs dapar {Q)

vl

header course. This type of bond is the o i e l l l
MOst common type bond used, for all 1.3,5- - - coursas 2,4,8.- - courme
wall thicknesses. This type of bond is (6) Plan for 12 brick thick wall
considered to be the strongest bond.
H
H
L : . Bk
i ' Q-+ 2 l
L e 2 S T Is) s s
E H'-.‘ﬂ;’-_g ; e = ta 1,3, 5--.coureas v
- 3’4 3'; _ _:I e Sl ; (e} Plen los 2 brck thick wail
i U H. W T
Fig. ELEVATION O F ENGLISH BOND ==
a|
Hol0 . T- - r[ —

]
il

(s lﬁHlH H
5 -~ - coursos '—

2.4

-+ - coursas
{d) Flan lor 2-;— brick 1hick wall

Walls of varivus thicknesses in English bond
m
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4. Flemish bond

In this bond, cach course is comprised of
alternate headers and stretchers. Every
-aiternate course starts with a header at the

Engl

corner. Queen closers are placed next tp
the queen header in alternate courses to
develap the face lap. They are of two types:

2.4,0 - eburser

ta) Pian lar L% Erick Ihlck wall

a. 5ingle Flemish bond
b. Double Flemish bond

aj Single Flernich bond

Single Flemish bend is comprised with
double Flemish bond facing and Engilish
bond backing and hearting in each course.

L_@gm

13,5 eouraps
100 Plan For 2 ik thich woll -

This bond thus uses the strength of English
bund and appearance of Flemish band.
This type of bond is only possible when the
wall thickness is more than i Y%bricks,

b) Double Flemnish bond

Each course presents the same appearance
both in front and back face as well,
Alternate headers and stretchers are [aid
in each course; as a result of which, double
Flemish bond presents better appearance
than English bond. Brick bats are used in
case of walls having thickness 2quivalent
ta odd number of half bricks. The queen
closer is used next to the quoin headar in
alternate-course,

8

F"“'_:
Bl
5
?h
B,
51—t
11
Ji‘“ s+
1.3.5---00_;;;:’ 2.‘.6"'_\'.'&"1&:
IaJP'mbm,:}_-hr'cmum
E’\F“"
] ' LB 4]
5
- e T
: Jl‘ HSF [
Bag
1-3.5'--1::2.1141 2-‘-5"'#01}!1&!
(Y Plan Lor 7 brick thick wat

Snllnb‘ar:OuQnon'l Hoesr -
s lALE Bay n,.;-’arucx : By = QUARTER BAT
"0 611 BINGLE FLEMISH noND,

Chss notes an Bullding Technology/ By Er. iy
t

ey

]
H
H

usi Man Gurun

5[s5]¢
1,3.5-- courses
(€1 Ptan far 2.} brick thich walt

L TTTE.
UEng Q i i ]
g 3 | ‘

CH A

2,8, 8« courses
) Pian Jew J-trice dtuck wan

= STIETCHER FaCinvG . 9 - HEADTR FACING i+
m-%mr; £3m3 47, a;:%axr
FIG. 6.b. ENGLIEN BOND. (ALTERNATIVE ARRANGEMENTS)

(]

SUFENS CLOSER |,

Ic} Fan ko 2 i thikx walt
S-S‘rmc}mn;u_moz;n iR = JUEENS CLOSER ;
B7-HALY WAT & Bye 3 EUCK | By« QUARTIR JAT
FIG. 5.10. DQUBLE FLEMISH BOND. -
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H
. 3

f bond is wsed for the construction of garden W] s | s |
! s

5, Garden wall b W M| H
. ond H
This type o ot r 8 | I Is
Y -
ki

T
0
t:;ffils. cquOUnd walls where the thickness of the wall is one s | 1 [ ; n!
o;ltchk thick and height does nct exceed two meters. They are T[n] s | 1 [ s ok
Nree types: [ 2 s‘] ;
3. Garden wall ip English bond. L{Hs 4 SHLI ' Tl] ['L‘I" )
t,J' Garden wall in Flemish bond. L mGusinmErginaons
¢ Garden wall in Monk bond. [s [ 5 1 s [ul s
ngey H] 8 ]

Garden wali in English bond. s | s ] IR

Header course are provided only after 3 to 5 stretcher courses. TRy
In each header courses, a queen closer is placed next to quoin

5

header to provide necessary lap. In stretcher courses, quoin [ Fe.d H] s | [ s
headers are placed in alternate course. s | s ] s |u s Js;

. (b} Gardon wak Flamith bord
Garden wall in Flemish bond s [ s[n[ s [s (?[
Each course contains one header after 3 to 5 stretchers [H[FEd [  [H]
continuously placed, through the length of the course. Each | s | s [ H] jl} [x]]
alternate course contains three-quarter brick placed next to | H -1";,:’—'18 S[JH[ & I I
the quoin header and a header lay over the middle of each HSEJ‘H = M
central stretcher. s | s [H] s | s [|u

(e) Monk bond

5 = Suelchar ; H = Hoadar , B, » 34 Aok bals

Garden walil in Monk bond
FIO 537 GCARDEN WALL BONDS.

This is special type of garden wall Flemish bond in which each .
course contains one header after two successive stretchers. Every aiternate course contains a qucin
header followed by a % brick bat. Due to this, the header rests over the joint between two sucressive

stretchers.

6. Facing bond
This bond is used where bricks of different thickness are to be used in the facing and backing of
the wail. in this bond, a header course is provided after several stretcher courses. Since the
thickness of bricks are different in facing and backing, the vertical distance between the
successive header courses is kept equal to the least common multiple of the thickness of backing

and facing bricks. Thus if nominal thickness of facing

bricks is 10 cm and that of backing bricks is 9 cm, =
then the header course is to be provided at a vertical s, [v] & T s T s Tu[e s
interval of 90 cm. it L L Iel T T Julnls
. 18 [H] s [ [ s [nl e e

7. Dutch bond nja] J T T6T T 1 [ufwis
In this type of bond, alternate course are headers and 8 | i | [ s [rle e
stretchers like English bond. In stretcher course % ("1 [ [ T T8 [ [ [ [+]»
brick are sued as quoin header and a header is placed & Jnl s S %
1

H| 8
next to the % brick in every alternate stretcher ("] | [ T (AT T [ Tw[~

course. This is the modified form of English bon d. H=Header : 8 = Sireicher : B, @ 34 back ba
F1Q. 8.14. DUTCH BOND.

8. RaCking bond WO aypva .

This bond is used in thick walls. In |

this type of bond, the bonding bricks -

are kept at an inclination to the ==

direction of the wall. Due to this the [ ] e

longitudinal stability of the wall built- g N\
in English bond is very much = : ) 1

increased. (8) Diaguai bond {b) Heidr ; - bane bond

FIG. 6.16. RAKING BONDS.

%
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Types of racking bond:  a.Dlagunal pong
b. Herving bone bona

a. Dingonal band
e bonél brick are arr‘e.lnged aL45° ip such a way that extreme corners of the series remain in
conzact with the exte-'pal line of stretchers, Brick cut to triangular shapes and of suitabie sizes a7¢

acked in the small triangular spaces at the ends, This bond is besr suited in walis which are 2 to
N icks thick. The bond is introthyeed ot regular vertical interval, penerally at every 5% or 7%
course. ln every alternzte course of the bond, the direction of the bond, the direction of the bricks

are reversed.

b. Herring bone bond
This bond is best suited in walls which are thicker than 4 bricks thick. Bricks are arranged at 45°

in two opposite directions from the centre of the wall thickness. The bond is intraduced in the
wall at regular interval. In every alternate course, the direction of bricks is reversed. This bond is
generaliy used for ornamental finish to the face works and for

brick flooring.

9. Zigzag bond
This bond is similar to herring bend except that the bricks are

laid in zigzag fashion. This bond is commonly used for making
ornamental panels in brick flooring.

1. Brick on edge bond
{Silver lock’s bond or saldier’s course)

This type of bond uses stretcher bricks on edges instead of
bed. This bond is weak in strength, but is economical, Hence it
is used for garden walls, compounc wails etc. Bricks are kept
standing vertically on ena. The bricks are arranged as headers
and stretchers min such a manner that the headers are placed |
or bed and strecchers are placed on edge thus forming a
continnous cavity. Due to this, the bond consumes less

number of hricks.

11. English cross bond: '
This is a modification of English bond, used to 1_;@ i. T ,[_, | T
improve the appearance of the wall. This {"s [ =
bond combines the requirements of beauty Hs@ *!' i *r* | _ [ f 11 I [ L T 1 {5
H s E
?Or;?ms:;fength. Special features of bond are as FEF" T T T T T 3
Y. 5 [ s { = 12
- Alternate courses of headers and stretchers (= [@[w [a]eT 1 |7 1] ' 17 1.
are provided as in English bond. H = Header; 3 = Siretcher ; O = Guoen's cionar
- - Queen closers are placed next to the quoin FIG. 512 EMNGLISH CROSs nonp 1
- Ir—br'u:k o ey $iretcher .

headers.
-A header is introduced next to the quoin ‘

stretcher in every alternate stretcher course. {

brick on edge hesder

- 1

12, Rat- trap bond wall

This Is brick on edge bond and gives a saving on
malerials and Joadings, suitable as baking wall to a
cladding such as tile hanging. This bond is weak
due to formation of cavity in central portion of the
wall. This bond is used for garden walls, partcition
walls, veranda wall, parapet wall etc.

eliernae

ourses simlar cal wzp band

i
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;
i
!

- trap hond wall is 3 cawity wal:
. i i ded advantage o
construction with ad siope gl
thermal comfort and I:EdU('ﬂO 3
uantity of bricks required for n;a x rr‘y
work. By adopiing tnis method of on g,
o! brick masonry compared lo tradnrgn?
Eiglish or Flemish bond masonry, it |sI
possible to reduce in the material cf:s{ 0
bricks by 25% and about 10to 15% in the
masonry cost. By adopting rat-trap bong
method one can create aesthetically

pleasing wall surface and plastering can be
avoided.

13. Quetta bond

Queita bong IS constructeq with ope and
half brick thick

wall for added sy
wall for Water reseryg

14 Brokep bong
Sometiineg the

. Ength. Such y
Irsand tg Construct v

mild steel reinforcing bars
anchored to foundaton

queen closers

voids filleg
with fine
concrele —

Courseg simvilgr Y ' Quenta bond
pes of

wall are tonstructeq for ini
: T retaining - i
allsin Prisons etc. ¢ els.dam G



#2.3 Types of brick wall . sed lor
%, .ﬁ% one of the most essential components of a huilding. The hricks which ;:rebuugirjyi‘ﬁé'

buiidiﬁ%s are ybtained by mouiding clay in rectangular blocks of uniform size and [he]_n 1ges The
these blocks. They are of uniform size, Iigrht in weight and require no Itfttng app‘li;lth mortar
b-icks are of various snes.bThe actual size of a modular brick is 19 cm < 9 ¢m * 9 cm. With al size
thickness size of such a brick becomes 20 cm x 10 cm x 10 cm and it is known as the nﬂlf?m'hilit}‘
of the modular bricks. Brick mascnry can support a great amount orweig;ht but has no emwale{'
Common bricks must have a minimum compressive strength of 50 kg/m? and the average tural
absorption should not be mare than ZUJJET' cent by weight, Brick masonry may requiré s]tru:eatés
reinforcement such as steel beams, rigid insulation buards, and fiberglass bats. Brickwo1k ¢ need
an impression of solidity and permanence. Bricks are nearly maintenance free; never.'deg a
painted or stained, and resists damage from wind, fire, and water. Brick masonr also prcm1 2
noise barrier and thermal insulation. Buildings made of brick masonry generally stay. chtE)I"ck
summer and warmer in winter. According to their function as well as construction. bl
masonry walls may be categorised as follows:

pai bearing brick wali: The walls which are designed to carry supper imposed-loads in add:Fion
a) b to their own weight are called load bearing walls and they r’zay ge furthier sub-divided in to:

1} Solid brick wall: [t is constructed in rich cement mortar to carry super-imposed loads of -
the structure ) _ ' R o

2) Cavity-wall: A cavity walls consist of two 'skins' separated by a hollow space (cavity), The skins
are commonly masonry such as brick or coricrete block. The cavity wall is constructed for damp
proofing, sound proofing and heat insutating purposes, it also carry the weight of the super

4 imposeﬁ load, : . _

3} Fgced wail: A masonry wall in which the facing and backing are bonded with two different ryﬁes
of bricks or when the wall is bonded by bricks in one face and the next face with some other
materials like stone or blocks and the wall so constructed exerts a common action under loading
is called as brick faced wall. Usually the brick having good quality is used in facing which do nat
need plastering and the wall constructed is also called as a compaosite wall.

4} Veneer or Thin Brick wall: A veneered wall or thin '

brick wall is a layer of brick applied to the outer G

supfaces of buildings for decorative purposes anly.

Brick veneers do nof add support to a struciure nar c?é:
they strengthen it The bricks used for veneers are
usually Hotlew and thinper than building hricks,
' Mascnr?/ veneer walls consist of a single non-structural S s
external layer of masenry wuork, typically brick, backed [HIE

by an air Space. Stone veneer is used as a protective 22
and decorative covering for exterior or interior
horizontal walls and surfaces,

. Fig- Brick veneared wal
b) Non-lead hearing brick wall: The brick walls which are designed to carry self-load only are called

i non-load bearing brick wall | and they may be further sub-divided in to:

J 1) Brick curtain wall: "Curtain wall" refers to any cladding system that is “hung” externaily from
the structural frame and self-supporting wall carrying na other vertical loads but subjected to
lateral loads like wind load. On the other hand, it is most often associated with gridded systems of
metal mullions and rails {mostly aluminium) and glass. But if, instead of aluminium or metal and
glass, the wall is constructed using the bricks, then the wall is known as brick curtain wall.

2} Brick Panel wall: 1t is also the external non-load bearing wall commonly rvelated to framed
structure. -

3} Brick partition walls: 1t is a thin internal wal! which is constructed Lo divide the space within the
buitding inta rooms. It may be load bearing or non-load bearing, A luad bearing partition wall is
lmown as internal wall and it does nat carry any external load.

4) Brick separating walls: A wall separating different oceupancy within the same building is called
separating wall,

5} Brick party wall: A brick wall separating the adjoining adieinig building is called party wall i.e.
compound wall.

¢} According to the mortars used during the construction of walls, brick masonry walls may aisa be
catagorised as follows:

'1) Dry brick masonry wail: Brick wall is constructed without using any mortar. ‘
2} Brick wall in nuud mortar: In this type of briclwork, mud i uzed to fill up the joints. The mut! is
prepared by intimately mixing sand and clay. The thickness of the martar jainrs is 12 mm. This

Class untes an Ruitding Technology/ By Er. Khusi Man Gurung /
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3 _ .\
; w-cost construction and the maximum height up to
type of brickworlk Is adopted én“r]:z::SS t;LLUofbrickwork e |
which a wall can be wnes;::urf:cfrta;" Cement, <and and water is mixed in required proportion y,
' em :

3) Brick wall in ce | |

consnucl!:hﬁ 3:;2 :E:J!}rzar: Lime is used instead of cement and water is added in requireq
4) Brick well in ol

i e brick wall. _

prqportlon to consir::f_"”t;ie mortar or gauged mortnr_ or comgpgosite mortgr,- - The bricl
5) Bnﬁlf wall ::uif:: in gauged or composite mortar which is prepared by MiXing cement |jme

wall is cons _ : |

i uired proportions . N |
and sand;’_ﬂ.d \;\{atir':JrThi moftarp-) - The brick wall is constructed in lime - surkhi mortar
) Bri iin lime - . . ime .

. igicct?’saprepared by mixing lime, surkhi (fine powder prepared by grinding broken brick

ballast in to fine powder) and water.

d) According to the compns_ition of bricks, their use and finishing appareances, brick masonry
walls may also be catagorised as follows:
1) Building or Common brick wall ‘ _ , )
Common brick masonry is used in construction gnd is cored with two rows of holes to save
on material and lessen the weight. Building bricks are made o‘f clay and usually come in
colours ranging from orange to brown. The rost common colour is red. o
2) Slipper wall: It is constructed to raise the height of timber ground floors which is suspended %
above the ground floor for protection of timber floor from dampness.
3) Honey combed brick wall: It is constructed in sleeper walls for free air circuiation.
4) Firebrick wall: 1t is a wall constructed by using heat resistant clay bricks and they are used
for fireplaces, furnaces, and boiler room etc ‘
5) Glazed Brick wall: Glazed bricks have a ceramic sur
sanitize and clean, This type of brick masoury is used |
6) Patio Brick wall: Patio bricks are similar tg buiidin
surface. These bricks come aiso in many colours, shap
7) Brick tile wall: It is usually used for interior walls an
comes in a wide array of rich colours and multiple siz

face on one sids that makes it easy tg
n hospitals and iaboratories.

& Cricks except they have a smoother
€s, and sizes,

d is made from clay. Brick tile m

asonry
€s Ior ease in pattern design.

e) According to the combination
catagorised as follows: :
1) Brick-stone composite masonry

2) Brick and concrete block composite masonry
3) Reinforced brick masornry .

of bricks with other materials brick masonry may be

f) According to burpose of wall, brick masonry may be categorised as
1) Brick shear wall
2) Brick buttress walls
3) Brick retaining wall
4) Brick parapet walls (self-standing walls)
5) Brickgarden walls (self-standing walls)
6) Brick ctompound walls or brick fencing walls

-

9) According to the Structure
1)  Holiow brick walls
1)  Solid brick walls
2)  Air-brick wall
3)  Sand faced brick walls
4)  Rustic brick wall
5)  Rolled brick walls
6)  Drag faced brick walls
7)  Rumbled brick wall
8)  Handmade brick wails

and finishing of brick, bricl masonry walls may be categorised as:

e ———

—

— —— e

T
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N /4 Stone masonry

Tre construction of stones (as building unit) bynded together with mortar is termed as Stone
mascnry, where stone are available in abundance in nature. QOn cutting and dressing to the
pruper shape they provide an economical material for the construction of various building
components sucii as walls, columns, footings, arches, lintels etc. stone masonry beiig more
stronger, durable and weather resistant as compared to hrick masonry, it is alse used in
construction of piers, decks, dams and other marine strictures,

2.5 Classification of stone mascnry
Depending upon the arrangement of stones in the canstruction degree of refinement used in
shaping the stone and finishing adopted, stone Masonry can be classified as: .
(A} Rubble masonry _
(B) Ashlar masonry

a. Ashlar fine tooled

b. Ashlar rough toaled

¢. Ashlar rock, rustic or cuarry faced

d. Ashiar chamferza _

e. Ashlar block in course

f. Ashlar facing etc

\\K‘ \ k‘.
Fhink Rukble m
(A) Rubble masonry o Hhink R m@mlj‘

In such masonry, the blocks of stone that are used are either undressed or comparatively rough
dressed. The masonry has wide joints, since stones of ir!‘eguiam;&l__ —_———
They can be classified s, '
1, RANDOM RUBBLE MASONRY
i, Uncoursed
il. Built to courses
* Z.SQUARE RUBBLE MASONRY
i. Uncoursed
ii. Built to courses
iii. Regular coursed
3. DRY RUBBLE MASONRY
4. MISCELLANEOUS TYPES
i Polygonal walling
il. Flint walling etc.

1. RANDOM RUBBLE MASONRY

@) Random rubble
masonry : Uncoursed
This is the cheapest, LTy

+ roughest and poorest form bl .z

of stone masoﬁﬂ’. The o

stone used in this type of M‘u

masonry  has  wide fpeoiEE

variation in their shape =hlJT T3 .

and size and are dicectly —

obtained from quarry. The stones are
carefully laid so as to break joints; chips of

stonesl are used int¢ the hearting. The quoins X

ore chiselled or hammer dressed ang s Jaic o¢ TG 614, RANDOM RUSBLE : SINCGURSED.

et and shasiches dipnah

Uassn - - "o,' i C—— o —— S —— e — o —
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s Budlt to
Random rubble maso nry
(ii) Ra

courses rion is the same
The merhaiem; L:-g::r;?::wgrk is_ ro;:_ghfy
as ;:.:;Z :"r : ';-Jmm COUTSES var:w:g 01;0:‘!;
;;:045:.-;: thick All the coursss ar ! ]En ;{
the same height. For rhe_ consr:;u_:l b
this type of masenry, quoins are bul :
jime is stretched between r.he .mps 0
quoins. The intervening walling is then
brought up to this level by using different

size stones () Etovation (B) Socron X.x
. HIG. B.15. RANLOM RUBEIE . BUILT TO COlnsEs

2. SQUARE RUBBLE MASONRY
(i) Square rubble: Uncoursed square rubble

nasonry (square-snacked rubble) ____JL_'_J L—‘JL—!L
[his masonry uses s:ones having straight bed T (T

2nd sides. The stones are usually squared and (5],
rought to hammer dressed or straight cut

inish. They are arranged on face in, several D’ T;? i ’C:}{ —JL J
‘regular patterns and sometimes such course HE@ . J {_

s known ag Square-snacked rupble.

: [ J(snom (s]
R= " R
i I ey ===

dl .
9= sneck (small Sione) ]

{ 4
c 1< ] s || I
.R' Land § ars arranged in a par ; - Q{—ﬁj ] 7 " a!}rjﬁf
in ratip of : PIC. 818 UNcOLRe '

ED SQUARE ryg

oLe
(i1) Square ryy,
: ble: Byj;
his type ¢ uilt to Courses gq,
a
Uncourgeq sqf:}aa::m? 2lso uses the Sarinerft:: o g
Ourses of 'ngdemibie' t the work “;5 ;ES as used for
‘throﬂgh » th. T ECGUFSE.S' are fd;[fei:Ei!Ed up tp
] Rt height
(iii) s,
) guare % 'Bula
In th (Courseq " Courseq
€Se type i Masop )
fof Varyf'ng hei bas V. the )| Consists o5
urse Ls. the s, ht 0 S0 ya
5y

G B,
s

17, 1 e
—ZR0ARE g o,
g ‘ny

B30 ™ Lo g



(1) Flint walling
or Nint rubble masonry
The stones used in this masonry are
fints or cobbles, which vary in width
and thickness from 7 5 to 15¢m and in
1S to 30cm Thaze are
irregularty shaped nodules of silica
The stones are sxtremely hard, but are X -
brittle. Thersfore, may break easily. a) Rough olcked (5) Close piched

The face arrangement of the cobbles FIC. 518 POLYGONAL RUBBLE MASONRY.
may be either coursed or uncoursed
or built to course.
Court
This masonry consists of
blocks of accurately dressed stone *—

with extremely fine bed and end

joints. The block may be either Q i.

square or rectangular shaped. The [“"ﬂ g)

height of stone varies from 25 to 'f'

30cm. the height of the block in ¢

each course is kept equal but It s o
]
¥

not necessary 1o keep all courses of
the same height. Ashlar masonry is
of following types:

L Ashlar fine tooled.

i Ashlar rough tooled




Each stone is cgt to
s to have all sides
jzontal 2nd

) d
(i) Ashlars fine toole ¢ stone masonry-

This is the ””E’:‘-?;i size and shape ¢ ?:dy e
jves pei:e bl ,
m_neg P he beds, joints and

that &ll waviness and

pletely removed and a fairly smootf:
surface is obtained. The thickness of courses IS genera!!yhnu
less than 15cm. And width of the stone is not kept Iefs tT;; '
its height. Headers & stretchers are prace:d alternately. N
thickness of mortar joints is equal or less tnan 5mm.

ynevenness s com

Y e = &
(i) Ashlar fough cooled (Bastard ashlar) /(—— =f e,
I this type of masonry, the beds and sides of each stone block are finely

chisel dresses just in the same manner as for ashlar fine but the exposed face is 1

n‘r_ess;d by rough tooling. A strip about 25 mm wide and made by means of ;.'?‘h‘
Ta:}f:rse! is prm:ded around the perimeter of the rough dressed face of each stone
e mortar thickness should not be more than 6 jecti - P
face is limited to 3mm. mm & projection on exposed | T,
(iii) Ash. /( e
arrock faced (rustic or quarry faced) < " MOmm b

i thi f ] <
: 15 tyﬂeo masoﬂly, the eXpﬂSEG I‘aCE of Ehe Stone jc not
Bive rockK, faf“'.fg HQWEV&J. d S[T Ip of abOLIi‘ 25mlll W‘Idn—,
”Hd"_ b_‘l" means Of ChfSE; J‘S pr O'J"df.‘d arou
s !

o] i;d f.l]u‘,'

PCrimet, a E)‘.’j? 56 ace i e ef’y ton ah
Crimeter | C. d f C. a V 5 1€, 1e

Projections on che 2xn

: Dosea face Ik

exceed [ ] pl, |

hammer?jg Bg:lnna in height are removed EUST”B)

o T,h € height of each black ma Vi

- _em.orrar thickness islimited t;’}‘gﬁry o
| i A 2 mm.

L= _

dressed but is ke

Pt as such sg as ¢

(frlf) Ashjar chamfereq

'S Is specia)
which the sr; form of rg

I)[-(}(‘EL: C

The follc
1 The stor
should b
2 Fach sto
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4. Stones to
5. }Jroperb

6 No tensil
7. Masonry
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hehind, tl
8. sroken si
may be u:
9. The facin
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exceed 1.

10. The mort:
11. Quoins us
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respective
12. Vertical si
checked.
13. Battered s
bob.
14 When it is
wetted bef
15. Double scz
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raking the;
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procecure to construct stone masonry (supervision) - important for exan’

The following points shiould bE‘kEpL in mind for supervising the stogne Masonry wurk

rhe stole used should be strong, tough, hard and should conform the specificatl

chould be free from defects like cracks, cavity, veins ete

cach stone block should be well warered (watered) and cleanad before Use.

All the stone shouid be laid on their natural bed.

stones to be used should be properly dressed as per the type of masonry.

proper bond should be maintained. Formation of vertical joints should be avoided.

No tensile Stresses should be allowed 1 develop in the masonry.

Masonry worlk should be raised uniform, so that the non-uniform distributia

foundation is avoided. However, where it is not possible & where one part of wall b

pehind, the wall sheuld be raked back at an angle of 45°r less.

3roken stones, small pieces and chips should not be used for facing and backing. However,

may be used in hearting for proper packing with mortar.

The facing and backing of wall should be well bound by through stones. The thr

be laid staggered in the successive courses, The centre to centre disiance betwee

exceed 1.5m. ’ '

10, The mortar to be used for the work should be of proper quality and preportion.

11, Quoins used to from the jambs for windows, doors and other openings should be of the full height
of the course. The breadth and length of the quoin should at least he 1.5 times and twice its depth

respectively.
12. Vertical surfaces of the wall should be constructed perfectiy in plumb. They should be frequently

checked.
13. Battered surfaces, if any should be properly checked with the help of wooden template and plumb

bob.
|4 When it is required to raise new construction over the old or dry one, it should be well cleaned and
wetted before starting the construction.
15. Double scaffolding should be adepted to carry out the stone masonry construction at higher level.
16. The exposad joints of the masonry sheuld be properly pointed by cement mortar or lime mortar by

raking them firstup toa depth of about 2em,
17. After the construction is over, the whole work should be cured at least for 2 to 3 weeks.

on Df W'Ork i

n of load on
as to be kept

e

these

augh stone should
n them should not

Comparisons between stone masqnry and Brick masonry _
The stone masonry and brick masonry can be compared with respect to their various properties in

tubular form.
SN | Description Stone masonry | Brick masonry )
1 Uses Vﬁonstructiuri of piers, “dams, marine Generally used for bublding
_ . structures, residential building etc, purposes. ]
2 | Strength | Bears high crushing strength At has less crushing strength |
3 | Durability - [ Moredurable  Less durable as compared to stoné
By masonry ' ]
4 | Appearance | Colour improves the appearance; no | Generally requires plastering
treatment required _
5 | Source JNatural  VArtificial
6 | Cosi A High LLow
7 | Availability  ~Easily notavailable J Easily available
8 | Bond J It requires a great deal of time and extra4Regular shape and sizes results in
L labour in maintaining proper bond quick construction of good bond
9 | Construction Skilled manpower required +Ordinary masen can also perform
10§ Casting Not convenient Conveniently casted into any shape
|11 | Handling Mot easy LEzsy in handiing
12 {Freresistance | less More ]
|13_| Damp proofing | e danger T _lCausedisiniegrution o
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tio,

. height to length ra ‘

i ickness heif following.
The thicknes

e wall. )
The anticipated load to come on th

+  The overall height ofwai;'
» The overall height th:}eaﬂlours.
» The heighbt S{E:,‘:?f;e tween piers, buttresses, cr_oss wall etc.

ohe lont f brick masonry (brick, mortar, bonding) Fload be P, A= are Fwall
» Strength o oming on wall due to different types of Joa € ¥, A= area of wa ,
Let t}*]’? t”:;’ 'Ozi;o_::rength of the brick, L= length of wall, t= thickress of wall
p= allowablec .

:W'(A] = Total load (P)/ permissible strength of brick (p)
red =

Or,A=2/p

Or,Lxt=P/p ¥
~t=Pfp*L, RS

nit length; i.e, L. =1, then T = P/p
f:mTt:m]lf:ngtE of wall is the length measured between cross wal.

*  The thickness of wall should not be tass than1/6 the storey helght,
* Forbasement walls, the thickness shoulg

It depends upon length of wall, heigh
slenderness rarjp should not be more than 20, |
problem and when > 20, it Creates gt

Ters 58 ratio shoy|4
be such that wall should faj| under stress,

Slenderness ratig = E[El:m&_!gngﬂl or  Effective height

Effective thickness Effective thicky ess
Note: The ¢/c Spacing af expansion joints should be 40m ond minimum thickness
Should be 20mm.

not > 20

of expansion Joint
The height of parapet way varies from 60 tg gg €m but genergl kept 75 cm.

2.6 Composite mason
m‘ﬁm%rent types of materig)
backing is known as Coinposite m :

i constructig
Constructed with inferior materials or inferior type
adppted due to twg reasons:

i!‘ Improvement of appearance of
1

se of avajlable materials, tg g
Te prevent Splitting

wall, ete,, :
btai_n optimum'economy

and unequa} settlement gf the wallg of all lype of COmposite masonry,
fol_lowing Preventiye measures should be taken during construction:
R acking ang facing portions should be tonstructed Simuitaneuusly
M. Both facing ang backing should be carried in rich moprtar.
L Adequate through stope should be ysed.
v rovide mety|

Types of composite masonry
1} Stone COMposite masgn
2} Brick-stone compaosi
ement Concrete mason Ty
ollow clay tile masonry
Reinfor;ed brick inasonry
Glass bigok nasonry

5
6}
LY
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1

Fig 7.2 (B] shows the facing of stane

camposfte masoniy
jst of ashlar masonry facing and rypp),
king as shown

stoné

grick-stone compositp masonry
Brick-stone composite  masonry can  pe
simultaneously used in  three forms of

composite masonry: a) Brick backed ashiar
or .
masonry b) Brick-backed stone slab facing /
¢) Rubble-backed brick masonry AR
AR g : = Slone Wiasariy.
¢is 7.2 (a] shows brick-backed SN ‘-\,., W ”h["”mfamgwm, i A
& """ sshlar masonry. FO. T2, i_ftt)ﬂrir.lwnasunr]rFariﬂﬂ""’s”‘h[e’J""d‘"g' 4

t .
he ashier may be rough-tooied. It is
Treferabie to use the height of ashlar Ashler“” .
as a multiple of brick thickness plus o
masonry joints; so that coursed A

FIYC AR N A

Facing

masonry is obtainec?. Cemgnt mortar "“'r‘m”

is used for construction. Bricks should it

he Jaid in proper bond. Alternate Roe T 11 Bricks
courses of ashlar may be headers. i L L ]

gnder each projecting course of i 15 Sione
sshiar, header bricks should be used. i slabs
il - of files

naba b L T

! T
[E | i |
3 —

=

<labs or stone tiles. @

“The backing congists of bricks laid in

courses with proper bond. This type FIG. 72. BRICK-STONE COMPOSITE MASONRY.
of construction is generally adopted

for marble stone tiles. if stone slabs are used they are fine dressed, and are used in big panels. It is
preferable to use metal cramps to connect the facing and backing masonry of the wall.

Fig 7.2 {c} shows the rubble-backed brick masonry. It is generally used at locations whete rubble

stone is available in large quantities, but ashlar is not available. [n that case the facing of the wall

may be dorie in bricks laid in courses. Each alternate brick course consists of brick quoin header.

3. Cement eoncrete masenry _

Cement concrete masonry has been already explained above (on Para 2.1.1 brick and block
masonry) in detail. As earlier stated above, either hollow or solfid concrete blocks are used for
composite masonry wal! construction with stone facing. Cement concrete blocks may be used in
form of pre-éast hallow concrete block, plain concrete or reinforced cement concrete. The blocks
can be manufactured in various shapes and sizes as per actual requirements as shown in figures

beilow:

v © 0D TG

J0IST BLOCK  JAMB BLOCK FOR

ﬁ] ’ 1M BLOCKS FOR STEEL SASHES WoDDEH  Saskesi
@ @ PILASTER ' !_
w - ' ) FLOCK :
m to) e L _
o @
il I i

;
) STRZTONER BLOCKS 167 COANER BLOCK 1) DOUDLE CORNER OR PILLAR HLOCH r
i

gt -
LINTEL Lk

4 JAMB NLOCKS L PARYTION BLOCKHS 0 SOUD BLOCK fg) BLAM OR LINTEL LLOCK
) FLODR BLOCK i FROGGED SAICK BLOCK (p SOLID BTICK ILOSK

g Mt
I Lo
14 (i jamhs, Hoch, come s e

L RULY, KOSE HLOCK i LINTEL BUGCY
FIC. 7.3. CONCRETE MASONRY BLOCIS.
L3

Zur

i Speaally shapey hullvw oongie B -

Khusi Man Gurung /BE - Civil/ Semester -V Page 19 of 22

Class ngteg opy Bullding Technology/ By Er.

\‘\-__ [V - J—




which is dried and burned. Th
. The

masonry 1os) are ma

4l ‘?ﬂ;ﬁ}a o walls, partitions. nd other structural member
!fg;ﬁr even' ough the thickness - relatively thin. These tiles are 5
A _gjstant L0 termite and decay caused by the contact re
_hemicals. They 3¢ anufactured in various shapes and sizes as shown in fi o
pellow with different grades of load bearing such as: Load beaiing (LB), Extra Load be s
Jes may have 870 re faces which is used only for where 1armg

. d. The load bearing main walls and —p aSter

Jime, sand), and non-load bearing main wpdmﬁon
a”s and

(LBX]. These ti
is to be done: otherwise smooth tiles
d in 1:6 (cement,
Clay blocks should be di :
Dp!?d in water bef
ore use
=€

walls should be constructe
1:2:9 mixes.
~.

partition walls are €0

e ofselecred clay earth,
s foors @

5 o o S

nstructed in

|

«

i - %
(10

(1) Condult block

! -lll
!
|
|

Pe 1021013 !

.. .geﬁ;or_ﬂ fjﬂ’i‘ .
O tevaion of dilfrat ickoss of ,
2 1l wap, |
.




—Burs ateal plate

ST

B
Viaw j Blevallon

Oslal of
Sleal plala

Plan of
{c) allemale
SOUrsEs .

{al Lqulludina.' rainfarcament

2,

———

P Gresing _"“] l
E'.ilrups_l A f b pain
& mmé bars T Tl 4 |
stirrups = ] & uj &9 ] ;

Course | Course 2
[a} Flan of alletnale coweses

{) Purpose mada bricks

Vigw :
Eievatlon i
{b) Longitudtinal reintoreamant witk chirups l
| - FI6 7& REINFORCED BRICK WORK LINTELS. || pig 9.9, REINFORCED BRICK WORK PIERS.
L) T 1
] (i n
e
(]
L]
bl f
et .
Axphaip .
T LT 2
e L LTl B
—d b T " b i L -~ -1-4
i P A /
Ammwire lirw lE#BArs:I Steal fibre—
§
{c] Plan i
Lzﬂ !
U dA__
.. TG 75 REINFORCED BRICK WORK RETAINGMG WALLS. Figs. 10241077
) Sections of dillerent types af glas biect masobry

gl Glass biack maseonry
455 . .
ar q'?}'gcétls are made from structural glass ~nnealed to withstand the stresses it is expected to
e élt:n Huclgs may he holiow or solid The glass blocks are used in 1:1:2 {cement + lime + sand).
zontal joints should be reinforced with gaivanised expanded metal strips.
——— ' .

— errercry - . - rray=y rr— N——

ChSS = - "' - s . = & rrars o S —r—— —— e —— > -
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The construction of glass biock masonry should be done in such a way that there s

o co
freedom of movement of the panel within the frame work. Provision for thermal expansig, 6F of
bricks is made along jambs and heads of each paiiel. The panels should be properly anch0_§ asg
sills, jambs and head. Following are the advantages of glass-block masonry:

1.

P2

3.
4.

5
6.
7

. If used on external walls, window

TDIEtE

rad gy
It is non-porous, impervivus, and non-absorbent of moisture ‘
The light getting in these block panels is diffused and may be given any desijreq tin
colour, pleasing to eyes. ge of
Can be easily cleaned since its surface is smooth and it does not catch dirt.
Low condensation action on its surface which is important in cold coun

1sat| i . wh Nt in cou tries for certy:
manufacturing industries where high humidity has to be maintained within the buildip ain
- Ithas great heat insulating and good sound proofing properties. 8
Itis considered more sanitary.

\ openings are ot required as sufficient light is .
through blocks themselves. They also obstruct clear visibility from outside angd th 2dmitteq
good privacy conditions. '

hus prCVide
Glass walls are not built to resist any load other tharrtheir own load.
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| | Intll,Vt‘l'Ii('.ﬂ"- o
P ["“'5}“*l'l'nl|f}|1 and Rool
(I : T 1 .-
- .""l s ypee
[ H

ih"‘""”:;::- TIHAL antst elements ol a butlding whic, tvide
I i

ge
- the mrp[la-
L ¢t arnsdation within a vestricted « Is for the | ¢
3

support or !
ms 0r

the building 110 diflerent leve
il wee one above tl d
L Ol equipment el ; sabove the other and provide
eal it .]mu ¢ : 1t.»d|hm-u| :rlf +budlding, A Aoy system may he rumprllsud of linear bea
aoe bf s ¢ may be an aimost homogeneous material

lmlll“l fleos ,
el it satlsty (he following requirements,

floni a e ength and stability

Lo e
paualt e pesistance

Jeq
fnuhd (nsulation
L pamp resistance, and
"EJ -|'h.-m|.il jesiutance
\ Jloor: Afloor is composed of .
o enks ( floor: ed of two essential com : :
oMk onef o1 base course or floor base: ponents or parts

o) 01 rural component provided to support the fivor covering, It imparts strength and stability

. hIar:',"“"' covering and f!“ other super imposed loads. The object of floor base Is to give proper
wiihn;r (0 the covering 50 that it does not settle, and to provide damp resistance and therma
sl
[ation
it , ‘ I Flaor finiah .
; ooring or floor - )
b) ,I.,UI_”'.OW'H'TQ 0-', 9 ] 0 Cumiglca:muh‘_ﬁ“ —,‘L_—_J—-T[: . 1/
ishes Pl o
..rll are the cover ing aver the sub- lg:ﬂm::uala __,4':,;:'3_;‘%&: s /
IL: aug are meant 10 l'“.“.m,le 2 omescied v Ll LR TR Y/
;|fr‘4 clean. ':|I|Uulh, Impervious, lj/ :_’Z-r-‘
jarte i §
jurabl® gnd ettiactive surface to the ...
floo!
o5 of floors
Jﬂff{-’fﬁﬁg’ﬁ the structure of i
pullding, floors may be Ground lloor jolste
1 Ground floor ~ =
) Basumtfelnt floor ~ Yor
1) Upper 01— ;:m_, -
i sloaper wall
Demp proal course
1) Ground floor o
'Jrhe pottom floor near the natural ‘ool
surrounding l‘;fruund level is termed
as ground floor or the floor of
building immediately above ground .
is known as ground flcor, e e S o E ot oo
Two types of ground floar

a% Solid ground floor
b) Suspended ground floor

4) Solid ground floor
There is no gap between ﬁrQu_nd_IcY?.l,aﬂ.d,pllnm_l_E!f-’l (ground floor level). The gap T
ground level and plinth level are completely filled with solid materials.
Materials used for sub-floor or base course or floor base of solid ground floor are:
i Cement concrete
I Lime concrete
i Stones
v Bricks
¢« Wuode bincks (far wooden flooring anly)

—

#5 nanes on Duibding Ia--Imuk.gyfos_llf.tjuulfxrrlts‘l‘r .»‘_fﬁ_f E.'_‘F":'-—‘—ﬁ"‘_"_c'“'“"n‘r - vage 1.0l 32




v) Sus

pended ground floor
Suspend

and it is suzpended above the
s d level and _ ‘
is not touching the 8"”3” finth level in such floor. Venma:mns
ed ground floor is a e dogr ”;i,lelen the ground lev?\ ?}:mf_n es dry. Suspended groung oors a1¢
ground There is always certain E;IIF g?rpcPriulatiOMO that the luo
are provided in the wall to keen the a Sk i GHC.
ususliy cOnstructed in dancing hall, stage, auditori -
nc level is termed as bascmem
2). Basement fleor lation below the natural grou
floor when Provided for the accommoda
foor.

i ation.
Abasement floor s similar to ground floor except its loc
timber upper floor, flag stone
ijﬂugﬁg‘?{;ﬂ; above the ground floor are termecdcasetlﬁper floor (ti P
flooring resting on steel joist, stone patty floors, R.C.C,, etc.
The materiz)s used for floor fin;
e

shor floor covering or flooring are as follows:
Mud and Muram

9  Grarolithic finish
B imber
2. Bricks 19. Wood or tim
3 F *11. Asphalt
- Flag stones
4 12. Rubber
- Concrete _ ,
Terra 13. Linoleum flooring
=l 14. Cork
6" Mosaics .
Q?--_ms_& ' 15. Glass \
8. Marble 16. Plastic or pyc -
Selection of ﬂoun'ng Materials depends upen following factors;
- Initia] cogt 5. Damp resistance 9 Smoothness
. Alllpea}'ance - Sound insulatign 10. Hardness
3 -Eanhqess . Thermal insulation ;
Durabiity B. Fire resistance
‘*unud and

11. Maintenance
, uram ﬂnon’ng
ey are used o

nly in low cost ‘nousing.
Mud ﬁooring

(theap. hard fai
L]

| i struct and mai
P al Insulatigp Tope ;

7c M in winter, Property
L ] x

P



ad stones larinated sand stone avaj) i f
JrF s any ailable in 2cm to 4cm thickness, in the form of ston¢ slabs ©

30C$r‘:fji;'§;;§2§0§$¢ﬁ]}fm} or rectangular size (45x60cm}. s lai
Zpesub? e cm thick layer of bed mortar Iicshsllﬂgetsdwcm thick lime/lean cement conCreLe 12 rI?dzii
. s ?}'Pe of work is also calied paving. over L_he concrete bed and Aag stones 2
' Ouer:[h_l ' stone slabs is ;tarted from two
g ners by stretching a string,
e petween the stone slabs are
he |mut 10 3 deptd of 15 to 20 ¢cm and
raked Osh nointed with 1:3 cement martars.
hen ) e is given o the surface for :
prope” S04 the work is cured for atleast  '®[andmores Y 6L -gaven

dl.-aig:jf:k " spl-inkling water.
gné'* : ..

-
I
e
[
o
—
Ly
—
b hed
=
w
T
tn
[=]

L=
=
-
p=)
Fad

orinG i _
Mﬂﬂf; ﬁﬁeﬂid ingany kinds of building as 71010715 em emnerse 248
Cﬁmmoe moderately cheap. quite durable

1o construct.

andeﬁ;{ te of two components viz. base
it €0 oy topping or wearing surface,

aoncl o components of the floor ran be
, The cted either monolithically or non-
when the fleor is Jald

FiC. 114 FLAG STONE FLOORING..

lichically- S
gﬁgiithicall"- good bond between the two Floor finlsh_
ponents 15 obtained resulting in smaller  Cemant conorsten, v i toterimtl
-yer al thickness. o 0P G eI R S /
it is done monolithically “ve observe LEOT CONGIEE g 20 2 8 ST S
A : e dis : mpacted T A A e T -
the Following thT=€ (.hadva‘rlf:ageﬁ. o ik P R AT
. The topping is damaged during subsequent.
pperations . ' _
i, Hair cracks are developed because of the FIG. 111 SOLID ORCUND FLOOR.

" cettiement of freshly laid base course which

hasn't set: ) :
iiiﬁgrk progress s c|gw becase the workman has to wait at least till the initial setting of the base

rourse.
Henceiil most of the case

v The bas‘e'cnurse'cunsi'si:s of 7.5 to-10cm thick eithet in |g4ri cement concrete bed (1:3:6 to 1:5:10) or
1 surkhi: 1 sand) and 60% coarse aggregate of 40 mm nominal size.. :

{ime sand (1 lime :
» When the basé course {concrete) is hardened, its surface js brushed with stiff broom, cleaned

thorgughly and s wetted the previous nightand excess watér to drain. ¢
The topping is then laid in square or rectanguldr panels by use of either gla
or by use of wooden hattens set on mortarbéd. - _
v The topping layer usually cansists of cement conérete (1:2:4) generally 4cm thick. Prior to laying the
eonerete in the panel, a coat of neat cement shirry is applied. Glass or battens should have depth
. equal to thickness of topping. Steel trowel fs used for finishing the top surface. Dusting of the surface
 with neat cement and then troweling resuits in smooth finish, The surface Is then proparly-cured for

‘aperiod of 7 to 14 days.

« non-monolithic canstruction is preferred.

ss or plain asbestos strips

Jerrazzo flooring (chips of polished stone sel iri concrete) - .
* Itisvery decorative and has good wearing properties which are widely used in all types of biiiding.
* Terrazzo is 2 specially prepared rtj_i_ggggcrété <éyrface containing whit cr grey cement and marble
SCh[Zlg-sl"[{-]}f different cqiours} fil p_mportion to 1:1% to 1:2._Marble chips may vary from 3mm to 6mm
T Eeo r{ur can be Irmx?d tc white cement to-set d'_e_s]'red tint. - o '
o) rfaél? flooring is do_ne over the sub-base course (2bout 7.5¢m thick P.CC, generally 1:3:6
mppi’ng‘tnﬁml%s overs!l thickness of 40mm [cement concrete layer 1:2:4=34mm & terrazzo
B, :
Bﬁ;‘;}? g,al”flﬁ the ﬂnpring the entire area is divided into suitabie panels of pre-determined size and
o 'T s, alnminium or glss scrip are used. The strips have the same height as the thickness of
and ti&é’ L& frﬂmmj, The strips are jcinted to the sub-base COUISE with the help ¢i cement moitar
e €I tops are perfectly set to level dnd line. Alternate panels are filled.

Clage e -
notes 9n Building Technolagy fur BE Civil/Semescer-V/By: Fr. Khusi Map Gurung/
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face of the Suh-ba_se COurge ;
hie wetted surface laid in ) =
ly & wetted. T ; rse is then a Erna[
* The subvbase course is cleaned thog?;%hgﬁade of 1:2:4 ie. haé,ecec?su hardened, the lerrazyg mii
smeared with cement slurry. Conﬂu h surface when the 5?'},&] surface. Additional marb|e hipg
panels levelled and finished to ris Igaid and finishes to the le t least 80% of the finishgq SUrfae,,
e e el Sine he seling O on Nt i Moot o dry for 155"
may be added during e\n;r; s. The surface is then —Oada L ‘
R L i Ered Comr e e e
rstgrinding ferablyD ’ d & cleaned. Cemen like
» Te first grinding is done, prefera then scrabble |
Esfngriiegm of hwater- 'E*;Tngiﬁ:igeksappned on the surface so that pores & holes etc are filjgy
consis:ency.‘uf the same . "
Tesiiie 8 ?: f°f573§ﬁ2 with carborubdum stones og ﬁr};ae Er'?‘gg s[z?lf}féce )
* The hsgcgnd dﬂgga]‘wﬁl thoroughly and cement grout is again pplied.
scrabbed an .
days. R ith carborundum stones of N 3?0. "Ijhe surface is
vipe ““a'dgﬂ's?gé"ﬁgf; :fe\;zlttr?r.cThe ﬂu_or is then washed w
%.deuaﬂihe surface is polished with polishing machines the gl :
y h'e";if,, bows, to get fine shine. Wax polish is also applied m::t tha help of the

The Surface is
is cured for 4 tog

glossy surface.

6. Mosaic flooring (small pieces of coloured stone or glass)

* Mosaic flooring is made of small pieces of broken ti]e_s of ching ment or Marb]e
arranged.in different pattern, These Pleces are cyt tq desired shapeg and sizeg, '
* Generally a concrete base (PCC 1:3:6, ¢ ickness 7.5¢m) is Prepared ap overit 5 tg 8cm thick li
surkhi mortar is spread and leve||eq. me
*Thin 2 mm thick cémenting materia| iy, the form of paste g
powdered marble ap one part of Pozzolong Materia| i
* Thereafter, sma| pi '

slalk,
a ndlslefttod
&S Or marble p; of di

a
]
: 3 8 Slirface |g allow
: o rCC Stone e With 2 | :
00ris alloweq to dry for W0 wagks befgré3 ggmjen e
7. Tile ﬂoor:'ng o !
. I_t is Constrye fro




/ e
everin

9 ﬂmﬁfrojljiﬂgr:ligd for carpentry halls, dancing

‘ 0 i i ' B hall —

7 ber here gmber 1S cheaply and readi lls, audito : _ ]

rin? eas ¥ e of the maiOF"Pmblemgajillt};r::a”able aﬂdrl:,?;rf‘:é They are m:jner costlier ]'ngsvw pestien
¢ c tem : . U

i =er flooring is the dampp;:;fll;?r:g f:c:‘p:ﬁfii?a p.p.C band

fing M3 be either for ground floo
er ﬂooﬁmber flooring for ground floor mayl'bzr for upper
mentioned below: suspended

i fully cu

. enmberﬂwr( y supported on ground

SUHit}rfe Jampness problem is not of major can]r:ern the

e 5 gy be uBpored on e o ol son s
11.6. Then, such type of flooring is called s‘ol?i

CDmpac[Ed [
aspnall [ayer

ﬂm‘:“ in Fig- 1+ 4
Shoe of flooring t}mber]. First o_f all, base concrete is first laid  soj
F}’Pls o 200 hickness. Over it, a layer of mastic ESphaltui soil sub-base
in e wooden bloclg flocring 1s then laid over it. wgodeﬁ
apPIe o short bUt thick (with sizes ZoxBcm to 30 x cm and Concrete bas®
FIG. 11.6. WOODEN BLOCK-FLOORING

bii?:kness 2 to 4 cm) and are laid in suitable design. ,
t
¢ timber floor (Supported ab
s endé . ; ove the ground
lsn pis E_Dfﬂmﬂg}t&?ﬁ;ii;ou?r Space blow the ﬂeor)which is kept dry and
g brickS mﬁ[t)};i jooists of timber, v\:'?ilic; 'ar:r:hneaiiﬂcnl‘-'per walls. The flooring gnsist‘:if boarding supported on
iled to the wall plates at their ends. Spacer walls are known as

yitg"8 O 'ore spaced from 180 m to 200 m. T
: 00 m. They are generally provided when there is considerable

|l-ventilated by providing

air brick of
galv. cast iron
or terra cotta

Typical Air Brick Detall

e | \\l J)‘ N
i L < Yods  Sleeperwel
: . "51:(33 “wl oy TR (‘b} 3 §o

- SUPPORTED TYPE TIMBER FLOOR -
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i, Timber construction for l{f:’ﬁ;ﬂ‘z:r:eight. /J I:l .IE" TT' e %-: \
3 S qui ) . - |

g I'ﬁar?ce to fire and sound }!_ l. 8

they possess poor resic : : 8

1]

1
1 I 1
insulation. They are quite costly, lhuls they a . ‘ i
used where timber is cheaply available. - H
Timber floors are basically of three types. =

a} Single joist t;mber floor

F:? a
23
C .

b) Double joist timber floor % & :

) Framed or triple joist timber floor | 3

u) Single joist amber:

This is the simplest type of timber floor used
for residential byj

or consists of T Ay qe
joist (also called bridgi!lg
40cm a part ang Supported
. Which timber planking or
varding is fixeq. The width of joist are kept 5

; ™M wide ang depth is determineg by thump
rule,




g o vl le joist timbEI‘ [lnori?g.; This type of floor is suitable for spans greate
FrnrﬂF (mediaté SUPPm'Fs. known as _gsrdem are provided for the binders. There are four €F e Tae
| int€ floor poards, bridging joist, bincers & girders. The bridging joists support the Noor boards:

g V12 ted to girders b L T of the floor and
¢ing ¥’ gred and connec girders by tusk & tenon joists to increase fhe rigidity ©
1097 are St38B It depth of floor. ]

Boarding Girderg ——

1 2 77 \7/_'_‘[/_,_?/,{':1%.‘,[%;1—//{.-
[%)
X |

iy
%
I

)

NI
l -
. ,-:,;‘
Binda
|
>
NN

™
o
M

ini i

| ..
e )

P
3

Binders-

_Brdgin
rJois? 9

I

g . X
/“ '7’7/“']//“1(.5:.{ ~ LA LA A _::"/‘ LI
' L4 B m——>
(a) Plan
Boarding F;Blri'dglng joist - m- Furring piecd

e

| L*"'Tusk and Cel?lng B
_ '.'ta_non joint _ Joist
el (b) Seotion A- A

(¢) Joint details

FIG. 12.13, FRAME

DGR IRIPLE JOISTS TIMBER FLOORING
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ial buildings. Granolithic finishiy,
;ed in industrial buildings
thi fnish (fooring): ishing so they are used in industr
10, Granolithic finis have very hard finishing
; { flooring h
Such types €

[ It quarty;
. : ate (granite, basalt, q Zite

45 cnie anuogn e blic buildings 1.5.
d and lough qua floor in public BS 1:2:3.

. ote made with very har :1:2 to 1:1:3 and for heavy d_'-lt}’ Crete, and 35 my e
ists of rich concr fon varies from 1:1: : lithically with top concrete,
l-cnsshe concrete ix proportio imum 25 mm when laid mono L may also be Diing,
.:th',.Titknussur finish may be "".':‘ ublic buildings the thickness jod . ired sand may be replaced by fing
l.l}; :Ler hardened surface. Buta;E ‘I!f exceptionally hard 51.1rface 15 :E::mly over the surface (@ 15 to 25
;{;mm using small size asistr:i_ a"uraSiVE grit may be sprinkled unif | '
te of crushed granite :

11. Asghalt flooring

¥ l15 us ] ' \"

Fig.- Asphalt flooringes
[ constriction: _ . '
. E{:;:i;;:s:id ur grit is mixed to melted asphalt (molten mass) in Proportion
of 21 (two part cement and 1 part asphalt)

* The compost is poured on th previously prepared concrete bed by means of iron ladle

- Uniform thickness (13mm to 25mm) .

* Before the layer becomes hard very fine sanq In smal
rubbed

* Used iy breweries, dairies, sho
* Asphait flooring is of 4 tyE)es:
L™ Asphalt mastic flooring

L Asphalt tijes Nlooring
. Asphaltic mosaic
aid proof mastjc asphalt

quantity is shifted gyer. itand the g, rface is wel]
PS, swimming pool etc.

Fig, -

(Strong) a4 neise

Used i hnspita]s, X-

Broof
ray room

g :,ﬁ
g@ﬁiﬁé}% el




grfh‘g . " ;
Earkﬂﬂtl)’ polseless and used hbranes, Lwatres apg
Jﬁﬁ - ] |
.thﬂ form of cork carpet or cork tiles and fixed tp

e
.\ aries, theafTes eir,
) Church,llbra

ring
. _r,sﬂqﬁ for special purpose
ally to

_, floor! it is desi .
54 ces where itis esired to trans i

. mstan nsmit light fr
- ement from upper Aoor ght from upper flocr to lower flodTS,
o tgﬂmfﬂm of tiles or slzbs in various thickness 12 to 30 mm
y spaced {rame 50 that glass and frame can sustain anticipated (expe

v so itis not commonly used,

and speci

iass s V@
wra glass :
s’ ixed in close! cted) loads:

, Thesen"’ ingis very cost]
flass . : :

gori

riots gla_sé floorings used for special purposes

s of different sizes and

I&PlasrfcorPVCﬂuorfng: - DR : 7
«Itis of plastic materials, called Polijinyf_-Ch!oride (PVC), fabricated in the form of tile

cicur shades 2 shown in figure below.
» Widely used in all residential as well as non-residential buildings. The tiles are laid an concrete base.

+Spucified adhesive is applied on the base cancrete as well as on backside of tles and the tile is laid when itis

siiiviently set (approximately within 30 minutes).

»WC flooring is is costly, and slippery and e_é.ﬁilj; damaged when in contact with burning objects.
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| transportation:

d floors which are connected with the help of Conne,
and flo
5p3|;ES A

vertical t/
; t means Of, . arious
W Dlﬂ:ﬁ:lding comprises aky

e -way, foyer, lobby etc)
s are of two DasIC ﬁ?lzsssage. corridor, hall-way, 10y2
cto

escalarors, ramps etc.)

1[)[-5‘

ctor
con;“-‘ Horizontal CD“"ti_ (stairs, elevators,
" X ctoi
cal conné
Il Ve

i tation.
of vertical transpor
" e different means C 5 o diffeie
iftand Esca]d'Lﬂli&rizrzazls of transportation Wh‘Fh cunng“—f t\:gl is relsit:rlmttspac‘es Dlacm
be defined as 2 ‘;g'rmaStair is needed wherever the dlffﬁ;‘enl mn dEt,his ispcme grlth
dts ilding. : 2 o ilding an e
e msm:eaohfuascengdance anddésoedence inside a building best Useg
. T
ir is used for the purpos s an escape. ) ! ;
5[3‘11[1 is elements used durmghaz?rd;‘j‘ said to be staircase. In earlier days, -stalrcasesi were dESlgned wi
) e Wi st ﬂcﬂ”“mudf . ign of prosperity but now trend of this decoration has peq,, Changth
Sp : frated asas Bk - i d saf &d
: tion and demonstrated Vi ity for economical design and sa €ty tg
nesvglierz:: arc constructed in 2 simple way El?‘:mg prioTity SRS The
A stairs is said s stair well too. .
space which Spa[t::es ms;tig;;ﬁesresiding in urban cities, elevators have l:fecome an integral part of their -
L:F/SEE E:a?t:tegraﬁ elevator is a hoisting or lowering mechanism, designed to Carry passengers or ﬁ'eigh{
::r:i i;[:(?u{pped with a car and platform that typically moves in ﬁ_xed guides and serves twq OT more landings'
The elevators can be broadly classified as either electric traction type or 2

S!
Stairs, ramps, ele:ﬂamr
Stair: A stair ma}

at two different leve

hydraulic type.
Traction elevators: Such types of elevators consist of an el

ends of hoist ropes. The hoist ropes pass over a driving
elevators run on load-bearing rails in the elevator hoist w
rise and high-rise buildings with five or more floors,

evator car and counterwe
machine that rajses and
ay. Traction elevators are

ight attached yq o ‘
lowers the g, 7 POSite

ractj
most often used jp, n

Mmig.
naching rapn \ - conteal unit
matar, cable, shaayes . around 2.6m
i I minimum
e acm—- i, —t———
stes| cablas..
1 dimension includ
L _ : €S Overpryp

steel sling arqung ¢qr rUns Around 4m, or mope B
M guide rails-sqfpty

: it 04 8 dependin,
clamps engage if cabje. ekl 5. O 3 Upon car speeq
Support faijs ‘

sliding doors, motep l'isuatly-"f

i ~.~toncrete or pos
- ason
an cqp root-lobby dogps s shaft K
sunchronise A
Wi —-'ﬂ'_& E
__.-T_-ca_un‘rer'weighr (quide
- rails not shnwn}
e T TMmPensating capjes
o and goy Pit depty, overrun
Uffep

depends eh s

Peed-byt
— Cround | 5y,

e
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-g: aulic elevators ;
tovs: Hydrau S are rajg .

d A ff:; oV ground or undergmu“d. 'Tigehi {3“"“3 P"Essunized oil Lhrough a valve into a steel

iﬂ’r I({'C:‘c'r lifting the elevlator Platform ang ac Ydray levators consist of the pressure forces, a
ﬂ“nn 0 s jlowing the weight of the Car o foree 0il wre Mounted g, It The c4r is lowered by opening
Psf‘:rﬂ ndda'the car is stopped. Since the Weight thyldr 0;1.1 the ylinder in 5 controlled manner. When the
e ¥ 1gse 2 L i aulic gjay ; : :
”]veﬁf’“srruct”ﬁl framewm‘*k or load beanng rails, Hydraulic HItDr €ars is borne by the puston,_there is ‘ng
":ed ’ i\,jth two to five floors. elevators are commonly found in low-ris
nee".
pv!

Cabie wraps Busiia LiRing drum
_8cund dum ~ [ i
and down |g pulley 1\Z, \ Elactric mator

countenveigh

X End of
"caole atlached
to drum

Hoist cable
Crosshead

D— Sling

Car

Plalform

Counlerseighl --é

— Counterweighl
J/_‘\

Compensator

\ A pulley in

basement

Traction Drum Arrangement Lifting Drum Arrangement

- | Elevator Car
-

iz —~— Piston

Cylinder

Vave Pump Tank
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esoflifts: |

T}'pi Fussengcrhft’ .

n Goods or servicé lift

i Openlif )
inologies used in lilt:

rMm]m:lal%lindti.cator. Carb

1

under:

ibed here e
vided in all buildings as prescribe hall be provided
ro

therenf for residentiz}
2 ore than 13.00m, i ts of all the floors OF part

sghi mf one lift for 20 tenemen

the rate 0

; for non-residentia)
ilt-up area :
1000.00 m? or part men:arfoﬂ‘i;:er floors shall be excluded iy
‘dings and at the rate of one lift pe;rea on ground floor and d floor and shall have minimum Ca]?ac'lty
buildings ent and built-up ovided from groun s of National Guil dlng
ildings. The tenement : Lift shall be provide he relevant provisions
bu:“p"ﬁ“g thea e reqmremf?ittailed calcilations based on the r
. e - - -
CO? six PCI'SDI'IS. On tl'le baﬂst{: \ral'iElL | Re latioﬂS in case of bulldtng with 21
Code, the number of lifts 1‘3‘111_ ;contamEd in the Development Control Regu
AN ding anythin : .
[11;]t N r:t:-";]*;f:?n hl?gm at least two lifts shall be provided
meters C:

ift should be p :
F(\‘l;l&smse of Building havi

(i Lit shall be provided at

T JETES describeZ as moving
tion is “Escalator”. It can be
tical building transportal A
B oifve:e number of people at high volumes through a limited number .uf floors.
il i ity areas or where sudden traffic surges are expected at times; for
These are commonly used in high denSlW_ d d stations, airport terminals, theatres, Shopping
exaiple at discharge times from offices, railways, undergroun : ';d R e i
malls and departmental stores. In such applications, escalators wnlllprov e shorter : rs
because elevator cars are limited in size and passengers have to wait longer for the service.

Ramps: Ramps - both external and internal - connect different levels and are essentia]

and useful for others such as parents with pushchairs, shoppers with trolleys and som

ior wheelchair users
need tn be designed and detajled with care if they are to haye real practical valye.

e older people, They

Disabled people wio are not whee!chai
inconvenient gr diffic

I users and some older peupie, find ramps -
ult, and prefer ¢

S e 4 particularly long anes -
ent S€ steps. Therefore ram shculd always i wi '
close proximity, which should also be carefully designeq, ; P I steps in
Ramps may be of three types:
F} Ramps furpedestﬁans:
@) Generql:. th,o Provisions app}i ‘
Pplicable to Stairway sh
ROt be Jags . - Pplicab 3y shall genera]) : :
(b) Slope.. T:: 2;)25};]\!:“@1; dﬂlﬂfa R0 satisfy the fire ﬁghting{:lijuﬁlr};ltr{l)e;?ps Arampina hospital shall
(c)Handrqjj.. 2 oPe of not more than 1:10 ang it
a0 ail shaj) o Provided op oy S thhPSha“ be of fen-slippery Materia]
2 € )
T e
AR 'fappeznpe leaspor g hand raj 0 every pyp)
£as per the Tevised Nationa| g i b ing on ground figg, onl
(3) Ramp, s - b R
Or'Parking gpace b torieq Parking
Ep::ﬁec}t np:::st taﬂd Upper flogrs at least
e leaving g5 et S ma 4 QUate wigyy, , d
" Pace for Movement of mitted in the g4 slope shaj)
tair. 're figh . ‘
A staigg. qu marginal open
Cerent Gy qur 1St

¢ ading fy,
lccﬁt&d is Z n thE \rariou Eirg




tair¢ode

| ats O andits el
e —- - and its elements
fﬂ,ﬁwlﬂ AT o il has been shown below in the fipure. : :
1"Tlesecnj th the design and construction of stairs is defined as be| i
| ¢ ’ aw:
jal

ortion of stair which permits
asgﬂl g i; asgeﬂt itis romprised of a tread & %
o ¢ : Hand rail
: ngent of yair is €O oseq of a set Ofs'teps. Y ?
zrise AS the upper horizontal portion of a Lo
LA (40 ' i
e 'lon Jhich the f02€ 18 placed while Bauat el L1 Z
i i E
L 5131] IJP o descend-pg- : r ;/
asceﬂd'ng is the vertical portion of a step e Z i
/W L upporttothe tread. 17 =
3 pf""rid”]rghis is the unbroken series of steps ey .
Aight: dings- past T g P T
= the lan 6 2 ; — £
" pewe jtis the level platiorm at the top & - Waist A5 1000885 |'s
' /L%f , flight between the floors. It T— Sy g ./’H Tread
bgttflmtes hange of direction and provides , o e
fycilitd ity for taking rest during the use ! bl
o7 ort FIG. l41 TERMS USED IN STAIES.
ir. ; : - ' i
af.stif (tis the vertical distance between two successive tread faces.
s the horizontal distance between two successive riser faces.
String

G= ' 8! .
LE}’;;E . It is the projecting part of the tread beyond the
5/*‘,0,-5 the riser. It is generally rounded oft from

ce ; .
S.Ehi[gc[ural considerations. _
seotiz: 1t is a moulding provided under the nosing to b v

iv{jﬂ'ﬁo’{,g the elevation of steD and provide strength to the
nosing gt
0 Soffit: 1tiS +he underside of a stair e Wk
B== 1tis the total length of stairsin a horizontal piane, [ Z v Blci
1, Rum: I ' p 5 ,
= nduding landings- _ :
12, Waist: The thickness of RCC slab over which steps of RCC Sting
" Test Is known as waist. FIG. 14.12 CONSTRUCTION OF A SIMPLE TIMBER STAIRCAS
13, Walking line: It is the approximate line on the stair, adopted by the people during use of the stair.
—This line is located about 40 cm from the centre of the hand rail.
llel to strings and tangential to the nosing.

imaginary line para

These are the sloping members which support the steps and run in a stair. -

14, Ling of nosing: Jtisan

15, Strings or stringers:
They run along the slope of the stair.

16, Pitch of slope: It is an imaginary line connecting the nosing of ail treadsin one flight. Pitch or slope is
the angle made by the line with the horizontal or itis the angle which the line of nosing of the stair
makes with the horizontal.

[ MNewell post: It is a vertical member which is placed at the ends of flight to connect the ends of

strings and hand rail.
18_Baluster: It is a vertical infill member of wood or metal supporting the hand rail

between the string

“and handrail.
19. Balustrade: It is a row of balusters which is surmounted (overcome) by 2 hand rail to provide
protection for the user.
ber of wood or metal following generally the contour

W Handrajl:  Itisaroundedor moulded mem

ol ;“he nmﬂ@@iﬁ%@"?d on the top of balusters: . .
e.afd roony:” |t 1s the rFfj'nimum clear vertical distance between the tread and overhead structure L.€.

1 ;i:;:ﬁ.w satfib e dlight o cejling g Landing

_ NEWE:‘; / Stair well: The space where the stair is housec. : ' |
Hﬁad;r- ?s‘t forming the junction of flights with landing or carrving the lower end of strings.
N tis the horizontal structural member supporting stair stringers or 'andings.

—  page13ol3Y
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'deal requirements of stail

floors of a puilding. Hence, in order tq

A T a stall Should sat Siy
Y i e HGU S,

d fe moce UE COmmunicaU()n betwee‘ll. th

i sa -

i asy, qU\Ck an

pI‘OV‘ldE e

following reauirements.
.Location

2.

3,
4.
5.
6.

2.

€ w

@

Note: - Centre location for residentia

-

he building
cupants of t ‘
located as to provide easy access to the ;El:ate% - wa i
2. Itshould be .Dclaocatnd that it is well lighted and ven o 3peciohusl.“

e ilisizﬁilg Ei ss(; 'locat;d as to have approaches conventet:

c. S

\ 8 i . . - le

. convenience. It depends

L ar inconvenie

It should be wide enough to carry the user without much crowd
5

for public building is sufficient width of stair. .
Length of flight

less than 3
har 12 and not .
From comfort point of view, the nos. of steps should l?e not ;‘120;5: its lirmited to 9.

For public buildings, the maximum number of treads in one fi:g

. ory, according to which
Pitch of stair: The piich of stair should match with the F}l;e?c;]f tnt;zv;.ﬁg horizontally, if the
“the average labour of inoving vertically is about twite that L iesayed i e tnlis,
average human stride is taken as 23 inches. 1f the rise and going

the best pitch of the stair is that inclination which by twicing t

he rise and adding the going
equal$ 23. When measured in cm units, a comfortable slope is ac

. Winder: Winders

. Balustrade

. Step dimension

hieved when twice rise plus
going is equal to 60 approximately. Pitch should however is limite
. Head room

d to 300 to 45°

ioht i i bove the tread
The clear distance between the tread and soffit of the flight immediately a
should not be less than 2.1 to 2.3m.

; f
Open well stair should always be provided with balustrade to provide safety to the users,
Wide stair should have hand rail on both sides.

The rise and going should be of such dimension as to provide comfort to the users. Their
proportion should be suc

less than 25¢m & the ris

e should be 10cm to 15
than that of the width of stair, '

8. Materials of construction

The materials used for the construction should be such as to
free resistance fire resistance is most essential for the stair.

Types of steps: Steps in a stairs ma
1.

Flier step: Steps of uniform width and
rectangular shape in plan as shown in Fig.
14.2(a).

Bull nose ste

P: Provided at bottom of the
flight, projects in front o

f newel post as
shown in Fig. 14.2 @)
Round ended step: Semi-circular shape
.projects out from the stringer, Fig. 14.2(b)
Splayed step: Provided at the beginning of
the flight near newel post, Fig.14.2(c)
Commode step: It has curved tread and

riser as shown in Fig. 14.2(d)

Dancing step: Dancing or balancing steps

are thie winders which do not radiate from

a common centre as shown in Fig, 14.2(e)
are tapering steps, such

diate from a point usually

ntre of a newel as shown

as those which ra
situated at the ce

in Fig. 14.2(f).

3.4 Types of staircases

Class notes on Duilding Technology for BE Civil/Semester-V/By: Er. Khusi Man Gurung,

y be of following types:

EFWE
Butinose siep Round ended slep
(®)

(a)
Cummods elep

()

FIG. 149 VARIOUS

h as to provide desirable pitch of the stair. The geing should not be
cm. The width of landing should not be less

provide sufficient strength &

T Newel posl

Splayed step
(c)

Dang

y e Winders
. U}

TYPES op STEpS,

o £
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i . Hence, |, den
building rde,
rs, a stair should satigfy,

nts of the bu”dfng

to \
he

lirectly from the ex

d specious.

blic building is pre&'ra‘btq

; o .
terig,. stail jon based on materia)
Classif m!r_t't;g:
{ onary stair se:
W 3
i,

nconvenience, Jt dEPEnds

entiai & 120cm tg 150cm,
%

n 12 and not leg

nited to 9.

ry, according ¢

S thap 3. n based on sha
O which

may he classified according ¢q the m
s e

nftunstrunio
_\_‘_\_‘_‘_‘_‘—-—_‘--.___

i,
Reinforced concrete iy
Steel staircase or metq

-'!l‘Eri;,;]s Useq

dngd C‘iﬂﬁgura[inn they have,
n

4 Stcop
aso

7 ; ason ;
H Stdiregg, ¥ staj rcase
lic stq irs

i P® OF configuratiqy, Of Stajreag
;;{a;sfﬁcatm;migm stﬁ??ii‘?“‘—“%m—_.hm__f‘

nin stm‘rmse_:
horizont, lly, i R :':J) QL’?-'TST mm‘gm;rmse
ing hori C‘:‘H ally, if the A alf turp Staircese dog legge: & open walf Or open newe! stair)
neasured in j nch UniLs, i) T‘{rree~=;uarter turn Staircase :
» and adding the goin ) sta{h B{ﬁ;hrcatedrstafrca?se X
{ when twice rise e ) Each type of turning e mn?g’we"j‘;‘z;j_'r:@””wmg three types;
00to 45 b,

.
tely above the treag 3) Cann‘nuaussfair;ase:
1.
ii.

iii.
safety to the use

Ts,

to the users. Their
eing should no¢ be
should not pe less

) Straight staircase

‘here there are restrictions
t:ore than one flight.

ficient Strength &

Londing (v

layad step
()

o/l

é

A
I LZLETVTT //g

(&) Sings Nighy

FIG.
Windibes {2) Turning staircase:

(9) Quarter tyrp, stair
(0 AQuarter turp, s(air i the o

affected ejther by introducing a quart
S Seps in trapezoida) shapes formed at
——
e isnf337

[

Classification based on shape or confi
as

ir runs straight betweer, th_e
sy fur availab)

//’//Iﬁ

ne which changes its direction to the

idi i i arethe
space landing or by providing winders. Winders
er | .
change of direction of a stair.

Well or open-newef Stairs ang
Geometricq) stairs

Circular
Spiral
Helica) ete,

Buration of staircase:

two floors, jt js called Straight stair. It is used for small houses
2 widths, The stair may co

asist of either ane single flight or

Langing

a
f

fa)

CLZETZ 7

b) Two Iy'1r

14.3. STRAIGHT STAlItH.

left or the right, the turn being

i
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: = “Sedlion . B,
Seclion A A

Saction C, C.
i i

n —
annl\

do slop
_ |
— } ; X 1
TOmﬂor- \\ e
A $pace 1A

g e

2
Pan
Plan Plan () Contiaucy,
Plan i
(8) With quana *8pace lacding (b; With windosa {8) With landing

Fig: Geometrical quarter turn siqiy

Fig: Newe] Quarter turn stqir

Types of quarter tyry, stair may be ag follows; _— h

a Newel quarter turn stair inning and end o Seic
ese ste?irs have the conspicuous (clearly visible) newel posts at the beginning

flight, Winders may or may not he provided at landing,

b, Geometricq) quarter turp stqjr
& stringer as wel| as

(in) Half tyrn stairs
Half tyrq Stdir has jtg direction rev

ersed cr changed for 1802, These types of stairs are more
“Cmimon, Sych types of stair are ¢f [c.llowing three types:
a. Dag-!egged 07 newel half tyrp Stairs
b. Open newel half tyrm stair
€. Geometricy) half turn gtajp
t{;vgng legoed o1 mewel half gy, o r

the hand raj| IS continuguys without newe| post at the landing,

tai
ere is ng Space or Jegg tha
legged hays ar. It

: T Stadr It 5 g)eq kn
Provided at the be Ining anq end of ¢
Winders at landing_

the staiy 1s called do
USe it has newel POsts
with wing i

€IS or Without
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burn stair

cal half fyrts StAITs
strings 8

Seclior HH
AgreT =y

v

{t) Conlinues

g Geometrical half turns stairs

Fi

i) Thiee quarier furit stair
;;L theee quartes turn gtair nas s

qewel type: Such
fimited and when
Jarge.

Go) Bi ronfed stairs _ .
'(['l-.is fue of stair has a wider i ght at

the vertical

I 1

 flight crossing the bottom one. It may be exther n
e ¢ of stair is used when the len

distance between e

si;igllfe tsotr(iir?ggsliggciha“ furn stair except the space between
etwo o four steps gay%?ﬂlicm to 100cm. When the space left is more,
ntroduced at the turn, between the tw0 quarter space

nd the hand rails are continu ;
A e inuous without any interv ning newel
pometrical half tum stair. These may be eg:her wi teh ha%frl

direction changed three times with its J
ewel type or open B
of the stair room is
two floors is quite {f ‘7
Three guarter tum stair= -

the bottom which bifurcates into two

rarrower flights oné turning to the
eft and the other to the right, af the
landing. [t may be newel type wiin 2

newel post o1 Of geomerncal r){Fe flall
il il

inger & hand 1@

. with continuous Stonge 0 .

3 Conttnuons stairs

Confinuous stairs are those which do

qeither have any landing ROI any’

inlermediate newel post, They are,
therefore geomeuicaF in shape €&
circular,  spiral  Or helical ~ shapes.
Continuous type of stairs i usually
made either of R.C.C or metal and is
‘employed at a location where there
are space limitations. Such types of
Ster are also used s emergency Stail
%E%d'c}re orovided at back side of @
Ny ing. As all steps are winders,
th stair is therafore not comfortable.

Ei T W TT: ._ \ —— o T _—
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the two string®
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Fig: Bifurcated stairs
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3.5
for comfortable ascent and des

proportioned according to

()

(i)
(iif)
(iv)

v)
(vi)

; in stair:
ise and tread in's _ -
eclzr:tlihe raise and tread of astepin stair should be well

i les .
ol it MO 2R+ T =60 (ifi cm)

& - 40 to 45 (incm)
iy -40t045 = R+T
Rise in cm) + (Going in cm) o dilivcni
(R' e in cm x Going in cmy) = 400 to,lfi_sg c.\:> e 4?1 fr(m 0')in add 10
E\dl X t Riser = 14 cm\'ﬁf?‘:s%a%gal; then for every 20mm subtracte ong : 'g'l ¢ mm to
theofise. Thus, other combinations for rise and going would be 15 cm ¥ R CON K26 b,

4 cm. : | . .
grclr:)i;itaclmofﬁce buildir.gs etc. the comfortable size of steps 1s 10 cm x 30 cm while for
residential buildings thie common size of step is 16cmx 26 cm

Pitch of stair is generally iimited from 30° to 45°

Relationship betwe

(2 x Rise in cm) + (Going in

Type of Riser in (mm) Tread in (mm) , Slope Ur}obstructed
Building : of stair width of stair

Min. | Opt. | Max. | Min. | Opt. | Max. | Opt. | Max. | Min. (mm)

Residential 100 {175 |190 {225 | 250 | 350 350 | 400 | 800

Semi-public 100 | 165 {190 {250 | 275 |350 310 | 38° | 1000
(Factory,

office, school,

shop) Bk
Puhlic 100 | 150 {'480 | 280 | 300 | 350 279 | 330 11000 to 1200
{cinema, hah-. (1200 for
‘theatre, hospitals)

| hospitals) . | L | | | \ L _ \

Design of a stair can be preceded in following steps:

- -1} . Given the level difference between two floors (ceiling height +thickness of floor slab).
2) Assume the types of building, type of stair and accordingly the size of riser (R).
3) Find the number of riser (NR) = Level difference /Size of riser
4) - Find the number of treads by NT=NR - 1
5) Assume the size of tread (T)
‘6) Assume the width of the stair
7) Consider the size of landing (L) equal to width of stair ¥
8) Assume the entry space (E), generally equal to landing
9) Find the total length of stair = (NT* T)+L+E
10)Adjust the size of riser and tread if required




i

3 i1 case for a resi ' e

t}&) ad g-1e g P / an{ assufn;dciznm building in a stair well of 4.5 mx3.0m and verticai
: necessary data, Draw a neat sketch o support your

- ! L4
0659" pen two floors 1537
o pet?
sﬁgay“- .
o 23,00 - 3000 mm (given)
st 1 eight ,
g £lo0 h‘ng he height of riser (R) =150 min
’:\55”““ E" (NR) = Floor height or Level Difference/Si i i
;; o O{rlsﬂfs ( - 3000/150 = 20 Nos, ce/Size or Height of riser
Rt dog-e ed stair =2 nos.
s of “Eer 2 flights = total nos. of riser / 2 =10 Nos.
NS ofrl?mad inaflight = Ncs. of riser in a flight - 1=10-1=9 Nes.
AN ?1 of tread 0f size of tread (T) =600-2R
g widt _  =600-2-150=300mm
h fstair = Space given as in stair well or width of stair well / 2 =3000/2 = 1500 mm
g W0 oftanding = idth of stair = 1500 mm - i
7 Wr'tal tength of stair = T * nos. of Tina flight + width of landing ~ =300"9+ 1500
)10 . = 4200 mm, this easily
 the space (4.50 m) since the total calculated length of stair is < Jength of stair well,
fits mUD . o 4500 mm; hence OK
=A4p0 MM
Tolat Nafb-rf* 1%
=150 mhl
Totel 1s8) A7 2€
c::% et _"_.—)'.-
yaniiloto— _
gl 4B : g
A : _ =
& ,,= ¥ S,
Rl = S = -ASD w01 |
Tl = : St
ETOAALA-A :
IE=d fiop)
e e T A A 2 LA 2%
71, 10
r2 =] g
W0
L — A

Ll
_.4’:-;

N

T

.
90, l 3mo
Nif=—




ing having staircase size 5000 myy, 352 M
mistration building ha e

. air in Admini ; ]

Problem: De:z‘g.n,c; :;1\1311351?:”- i J—

with a floor heigh . !

Solution: . o

Step 1: Find first the height of ea.r:h fligh

Try first the dog legged type stair

S opa ight = L :
Thus, the height of each flight = ﬂo_o;hg__g_ 2
Step 2: Find nos. of riser in each ﬂight] 5 cm 1.16
Ler's try tread (T) ok ni;rﬂ(iRL;Q—Iei f tof each flight =167.50 =1L
Therefore, nos. of riger in eacn fhg Height of riser 15
Say nos. of riser ir, each flight = 11
Now, calculate the height of riger
’ . - =152 am

Actual Tiser = Heipht of each flight =167.50 1

Nos. of riser 11
Step 3: Fing nos. of treads
Nos. of treags Nos. of riser - 1 =11-1 =10nos
Step 4. Find nog.
Assume the flight width ang check whether the Calculated size can be Accommodageq in th
glven Staircase o not

Y width of flight = 150 am
2ck for width - Flight width x 2

=150x?2

=300 em < 352 cm, OK
Therefore, &3P available iy, between the flight ~a5p _ 2x150

=52 cm
Check for length
The tota) length of Stair <, & Width + o of tread x tread width
' 150+10x30 =45()

Therefore, SPace avaijgpy; for Areulation iy, front of Stai =500-459 _ 50 cm, QK
(See fig on the nex¢ Page)
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BN cove, .
g et -,
L. 78 T

fm

m; tv‘.:'
“mj 0F rain

- Mt Rave
m. & s

and moisture content

i It should have the following properties (requireran:.
e super imposed load (dead loads & | ve loads)

ot ratn, sony window etc and it should be durate

able for bulldings in coastal regions or in areas where
sloped roof has the slope from 1 in 2to 1:1 or
i'i'.i: types of coverings and the basic form of roof is
are Lasically of the following forms or shape:
d. Gambrel roof
€. Mansard or curh roof
_ . Derkroof ~
%, Wood singles, Slates Tiles, G and A.C. sheets etc.

Ry B Kivsi am Gurung, " Paga 22070



e

o r IUI'I'HCUd I'qu ‘
plat? Jare considered suitable for buildings i

0 ; : la . , :
flat [0 either horizontal or practically hap IS urin hot regions where rainfall is scanty-

oofs are i A
Theser (v have same slope at top so that rain wa contal with slope less than 1in 10. Even 2 flat

. tercan i . R '
(00 Ay rein{orced cement concrete is 115eq for Rat an ve drained off easily and rapidly.
Ge]‘ier ! roof construction,

2.

qt roojs:

dvf‘nrage roof can be used as terrace for playing, gatherin
Constmctic’” and maintenance is easier.
They €an be easily made fire proofin comparison to pitched roof
They avoid the encluser of triangular space. Dye t b
puilding is VErY much improved.
rjat roofs have better insulating properties’
1 %
whey require lesser area ?f roofing materials than pitched roof
They are more stable against high winds, i

hey do 1ot require false ceiling, which is essential in pitched reofs
troofs aré proved to be overall economical '

4-storeyed buildings, flat roof is the only choice, si oth
, since ove her
R incaied e artace _ rhead water tanks and ot

B SIEEping and for ce]ghraﬁng functions.

0 this, the architectural appearance of the

-

e e L= AR T

 Fla
10.In mul
service

piadvantages o/t r00f5: :
{, Thespar of flat roof is restricted, urless intermediate columns are introduced. Pitched roofs can be

ssed over 1aTge spans Wit':‘?”t any intermediate columns.
2, The self-weight of flat rootis very high. Due te this, the sizes of beams, columns, foundations and
" other structural membe?s are h?av_y_
3 [tis very difficult to rectify Ieak'm f!at roof
4 The speed of flat roof constructicn is much slower thar the pitched roof.
: cost of flat roof is more than the pitched roof

5. The initial cOSt .
. They are unsuitable at places of heavy rainfall and snowfall especially highly unsuitable to hilly

areas:
7. They are
are develope

highly vulnerable to heavy temperature variations, especially in tropic, due to which cracks
d on the surface. These cracks may lead to water penetration later, if not repaired in

tme. Ty penlod 7 et
. The flat roof exposes the'entire building to the weather agencies, while the proj

ecting elements
(such as eaves etc.) of pitched roof provide some protection to the buildin 14 e 1l

3, Shelled roof== P
This is the type of roof that has thin section. It may be

constructed in curved surface such as parabola, hyperbola,
¢ylindrical shape or segment of curve. Shelled or Curved roofs
have their top surface curved to give architectural effects.

4 Domed roof=
This s the curved roof having the roof area more than semicircle.
Therefore dome has largest roof area compared to all types of 3
roois, This can be constructed by the use of RCC. or arch

Eelg:;“"'ﬁ&?- Care must be taken in construction as it requires high

T i

ahi;ﬂ%o“ of the type of roof depends upon the shape or plan S

€ : hl.nld':“g climatic conditions of the area and type of Hy
"Structional materials,

Page230f39
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Tecknical terms nf roof:

15
Z:
3.

4.

f truss.

ts of an arch, beam or roo

i tween the suppor : (1,

Span: The clear.dlstdnce t?:ai distance between the top of t%xe ridge ::nd t Iste is exp rat—e_ ‘

T e ltl's tlI]'e Vteilc-m of the side of a roof to the horizontal plane. Presseq Cithe

Pitch: It is the inclina s o

terms of degrees or [anile) og:slif;;aof the sloping roof. It is thus the apex cf the angla FG’"med b
idge: It is defined as the ap - ‘

:::(:.‘lfermination of the inclined sui.'faces at Fhe tc;};zgasf;o?:g s .

Hip: [tis the ridge formed by the intersection o ) ‘

greater than 180, ' . S Bihsc

Hip rafters: These are the slopping rafters which forms t p P

diagonally from ridge to the corners of the walls to support to suppoit roof
receive the ends of the purlins ends of jack rafiers.

Tin

y
il Ngle i

roof. The Mk
COVEFingS‘ Th

ey
Valley: Ii is a reverse of a hip. It is formed by the intersection of two roofs Surfaceg Where
making an essentia] angle less than 13(Qe, ' :
Valley rafters: These are ¢ i

1-Ridge
2-Common rafters
3-Valley rafiers
4-Jack ra fters
5-Hip rafters

the ridge to the
are fixed tq purlins at

I'S shorter jp length which ry
] ‘hese are v
COverings. slateg,

Page 24 o139




d

. They act S'milar to battens and are nalley lo ICOrIllIID
n

gﬁﬂgrﬂi?sgabovg, rafter i.e. support the roofing
157 perid all pieces of wo

:Cr;ae:‘“'rhes? ;;z;sgn arep}ong woude{::drngvdbi? raf“’f to prevent purlin to slide down.

4 ates: ~0ers, which are provided on the top of the stone oF

il P9, ¢ the purpose of fiing the fee
" wom in masonry of the wall,

b-rid{ hott
Iarldonn ects the wall io the roof
3c[u5| Yafe: This is similar to 2 wall plate exce

t af
al'rotsh-e common rafers, These are embedded from
-TOST at the centres of their thickness. Wall piate

pt that thEY run continuo ) fa f
- f ceo
yer the top of the posts, and supports rafters at their feer us, parallel to the

e st it _
11 ties: 1tis . nss the corners and .
:::re " the truss cf a hip rafter, over the wall plates and heips to provide

istan" . ,

Efiling joist: I ls.the :o:%esn m;iﬂbErdthat' functions as tie to the feed of the rafters and provides

19'5up e to the Cel mi oar tnlrl e undersides and any cistern housed within the rocf void.
oyrlins: These are ! arizonta v.-’ooden or steel members, used to support common rafters of a

20 fwhen the span is large Pu.rlms are supported on trusses or walls. L
§trv . These are the COMPessive members that transfer load of purlin to a suitable load bearing

1 : ¢ within the span of roof. _ _
;avﬁ: The lower edge of the inclined roof surface is cafled eaves. From the lower edge (eaves),

1% . rain water from the roof surface drops down,

rd or facia t:_mard: It is a wooden plank or board fixed to the feet of the common
afters at the eaves. It 15 u;ually 25 mm thick and 25 mm wide. The end of lower most roof
covering material rest upon it. The eaves gutter, if any, can also be secured against it.

24, VETEe: It is the ed.ge ?f roof coverings, slates, CGl sheets or tiles on the roof..

5. Truss: A ~oof which is & frame work, usually of triangles, designed to support the rnof coverings
or cefling OVEF TO0TS. _ _

17 Single and double .tlmber roof: their types, comparative advantages and

s6ine construction dete‘ulS o o .

4 roof with sloping surface is known as a pitched roof. Pitched roofs are basically of the following

3 gaves B02

forms

(2] Single roof

i leanto roof or veranda roof

i, Couple roof

i Couple-closeroof

i Collar beam roof or collar tie roof . o,
() Double or puriin roof - '

(a) Single roof: S

Single consists of only rafters which are supported

atthe ridge and at the eaves {above the wall} to

support roofing materials. Such roofs are used only

when the span is limited to 5.00 meters, otherwise

the size of the rafters will be uneconomical. Single

foofs are of four types:

" Lean to roof or verandah roof

I Couple roof

:L' Couple-close roof

[i'j E:lier beam roof or collar tie roof ‘ T

T i thﬂn ta roof _ . FIG. 154 LEAN-TQ-ROOF

s 5{0'3 simplest type of sloping raof in which L ' e i order bt

Make Pe te one side anly. The wall to onc side of room 15 1Rade kigher .han orher si ein order o
! slope to one side. A wooden wall plate is supported by corbel (steel or stong), which are

Uass oo v -—__'—m—-“
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vided 1em ¢/c. Over the wall plate across
. ross wall, a wooden member known
i “;l:‘,-ciq fixed which has slope + 300. The
asftlear iL': néﬂled at woodén wall plate at their
;;per ;.‘nd and the lower unc.i is nptclu;(d &
nailed to the wall plate. Sometiules, iron knee
straps & bo!ts are used to connect the rafter to
the post plate. Eaves boar‘d, batten, roof
coverings are fixed as shown in fig ‘above. The
maximum span of such type of roof is 2.50m &

Is useful for sheds, out houses attached (o |. ‘
main building, verandah etc.

(if)  Couple roof =

% Common tafiers ~ |
il 8

his type of roof is formed by couple or pair of
L&egpwhich slope to both the sides of the
ridge of the roof. The upper ends of each pair
of rafter is nailed to common ridge piece or
ridge beam and their lower ends are notched &
nailed to the wooden wall plates embedded in
the masonry on the top of the outer wall. Sych
type of roof can be used up to span of 3.60m.

board

(iii)  Couple close roef =
Wher the coramon raiter or simply the rafter is
joined ai the top of wall plate by a tie beam as
shown in fig, then 3 ceuple roofs becemes
couple close roof, Due to thj

Eaves .

Wyt Wnlplt.lls _

~Wall plate

(b) With king rog
FiG. 156. CLOSE COUPLE ROOF.,

Suitable for spans up to 5.0m,

)

Collar & Scissors ro of =

Itis similar to the collar beam roof: except that
two collar beams Crossing each other tn kave an
apbpearance of STissors is provided, This roof is
Suitable for Spans up to 5.0m.

Double roof in - ’ .
(b) Double rgof or purlin roof FiG. 165 COLIAR AND SCISSORS RGOE
W By: . Kinust bog g Page 26 of 38




purlin roof €0 ns.ists -uf rafter ang
b? 0y which purlin BIVe trermediare
'udi”' in o rafter anc.l. are supported gp
ot ‘The yse of puriin reduces the gjze
WPl type of roof can also pe
a asl_cafterﬁ—P-”"““—"-‘mf—--“’-h'-ChJs
Alek P o spans up £0 3.0m. The rafter is
gl provided (40 o Scm c/c. Rach
p ngr?s supPOﬂEd at three pomts viz,
rﬂn{h le pottor on the wall through waj|
. af )
e op, by the ridge bearn
i #

t oo
thenter by purlin for larger roofs, two

"E :ﬂfe purlins may be provided to

z;pporr each rafter.

3, uss s used when the span exceeds
ool 207 here there are no inside walls to support

-sh
andwhezs
M

; urlin, '
aden trusses. [n this system roof consip n. Center to center span is génerally limited

e 5ts of three elements;

03 rt the roofin, i

3 (t0 SUPPOT ofing materials)

IEEI'!‘{,I;@O give intermediate support to the rafier)
s os.(t0 SUPPOTt the encs of purlin).

nstructed with such arrangement is also known as Triple membered or framed ronf
aw 1 or

Roof €0 eyl o : sy ol Bl
rocf. The trusses span in the same-divection in which the couple of rafter
. . ran.

m}sjed
are various Lypes of roof trusses in common use which are:

, ). King post truss '

b). Queen post truss . _

¢) Combination of King post and Queen post 'trus's

(¢} Mansard truss

&) ‘Truncated truss

f)- Belfast truss

- Composite truss _
1) Steel truss o ‘

There

i} Kingposttruss =~ L
Aking past truss consists of following cormponerits:
4) Lower tie beam R o

b) Two inclined principle rafter

o Two struts e

d) King post T
-Spacing of king post is Himitedto-3 mc/c
Truss is suitable for span Varying 5 to 8 m
-Lower horizontal tie beam receives the ends of thre principle rafters and prevents the wall
. rom spreading out to thrust | '
“The struts connected to the tie beam and t
Prevents the sagging of principle rafter
“Kidge beam i provided at the apex of the rov

T
he trusses are supported in walj plates

he principle raftersin the inclined direction

rt to the common rafter-

fto provide end suppe

c - — e g e s n Py R o e __._....—--- i Pt
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ﬂﬁt fTuss .
: seeh posf truss differs from Kingpost iy g ;- h

aving : a. The
pl Qe are known as queen pog, 8o vertical posts rather tharvon
'ﬁrﬁcaj pos are Provided_to join the feet of each Pnn_cipal
”; PL tiﬂ the principle rafter. rafter
o .st wall is introduced on the tig beapy, rsualning
q: ratt queen post to counteract the beam
. . e L
et inclined struts. g
Lmjsf o are suitable for spans between 8to i/ 3 way strap
{115
e o4 m.
AU
12H“md P Hioge L“"“—l:/'\ausan
_ Sttt [l post
- Bolt
Straffing ol
. Tie beam
(b} Juinit detafla

1€ Cueen post

[S:rainiﬁg sl

i8.12. QUEEN-POST TRIJSS.

i8 baam
- King poal
S Sinut (8)
— Principal
I “ miter -
Straining beam | .
o S M —Queanpost | ¢
T . Stralning =il . ,
J Combination of King-post | Sy ¥ 4
ad Queen-post trusses: T . Princess Princess T
Tiabeam.  pogt (a) post
for greater spans the queen-post D
tuss can be strengthened one or ' ’
B upright member called Principal King
aces post (0 each side. Figures satar - post
oW beloyy m ﬁg.(a) and (b) G Strut
Ews resulting - combination of Quiaer) N \
whip"“ and queen-post (russes, | & i post A/ , —
A suitahle ' Princes i beam Quesn  Princess T
o, up o 1800 m | | post o hes post ' post
(b} ‘
FIG. 15.13. COMBINATION OF KING.FOST
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ansard truss
ombination of

d Queen-post
by
a

d)M
This post 1S €

King-post and.
frusses  designed

Francois Mansard,

French architect It is‘ a
two storey [russ, with

upper portion consisting
of King-post truss and

(2)

the lower portion of

queen-post truss. It has become obsolete

because of its odd shape.

e) Truncated truss

A truncated truss is similar to Mansard truss,
except that its top is formed flat with a gentle

slope
Slope Straining beam
L can
Princlpal _ e
taltar
[—~Queen post

FI6. 15.18, TRUNCATERD TRUSS

st truss or bow-

String truss—

-~

Common
raller
Roaling

Commaoi
raflar—\/
Vs

(+— Queen post

Tie beBm

FIG. 154, ALTERNATIVE FORMS OF LIANSARD TRUSSER
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}COITPOSHE collzr and tis truss
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555
el mmonly usad f i for ali '
h) ste esalre raore commoaly or used for ali spans - small or large, since they are:

¢l [st iCal
e A geono™ t or fabricate ;

to constTUC
27 oraof
] P

; ma]’lEﬁt v
5 P ) and termite proof
tifunga
i A
: e e .hﬁntf;efgggmgiw steel stnlxctural members such as channels, angles, T-sections
% | res. Most © s are fabricated from angle-sections because they can resist

1 5
o th'ensmnandasweil as comnression and theirioint i

gly both _ pression and their jointis easy to ¢
ﬂec]n s}ces inay be categorised asfollows: I s
el 0SS

. (pen trusses
: North Jight trusses
“ gow StTing trusses
: prched rib trusses

:: golid arched trusses

4w06m

“4lo6m 4l6:6m ?
(2) King post lruss (b) Ralsed chord truss (c) Scissors truss--
£
—ll ﬁ‘ ¢ G9m ¥ '
[ 1 ?F_,
(d) King post lnuss {e) Raised chord lruss _ngm"————4
(1) Simple firk truss

Slo12m - A
(g) Howe lruss oK iam

e (h) Fan - fink rusg

R e _
us Sha )65 5 ) . - . agns
pes of steel trusses according to their suitability and span ranges
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‘“BTerhnqugy for BEC
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(8] i T s (b) Compound hows lruss

— 1210 15

1¢) Compound howe truss with ralsed chord

........... i
L\IQ lo15

(8) Cambered fink o french nsg

Fig.-(a}Various shapes of stee] trusses according to thejr suitability ang SPan range
S

\

(

a) Frame with fink truss (b) Sky ight on fink truss

(d) Frame with archad Inss
FIG. 15.22. INDUSTRIAL BUILDING BENTS.

Fig.-(c
d span egntg)

avarit;l:ts shapes of industrial steel
CCording to the; itabili
ks g heir Suitability and
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)| roof (russes;
et are commor:ly mhrrcrn-
0
o laﬂ also be used. The roof 5 g Cliony .
o {;x‘[_ﬂ !C r tension o comprogg and :

-|' ‘C ]C 3 " ; ;
1 eab |;|ﬂ|r a g]_l'iSL‘ plalt e"‘] l}“-(}u h N n S'-I'['.'S!{.{-.i a

U mer U for compregs; BN rive r din Nduceg -
i agef 0 15 cm fo ON'me erang ; Y Weldin '
i e used for small Spans ap g 2 Oc

.'mnel sections
'y only direct

e members are
4 hen ¢ els are uged, lhem
BT vets Arsed ateach joint, Gussey plate 4 Umll‘!ve I'f a;ﬂ"ll)e 5, Leneraliy 18w
'[.Zﬁ""]rou be]eus are fitted on both the o neugﬂ;g tbe #35 than g e ge 'LD?: and at leasy two
:11""5:holr garing PIate is jointed to cop O © bed gy, PIate, whic
'4.

Atthe foot of the
2 1o the bearing
€ apex sujtap) id
o ﬁtt the foliowing Advantg ages oy, p e
i e es Ilavemr‘rlsmg the stee] fruss qp. erdlilm o russes;
€ reg
o Y availah)e in
rTehei wastage Ufmatena:qst d
bogimd are light in weight an Can Erab”tatLd Mma
|1I| i$565 ral requirements, W shape
ectu
‘h’;gs are stronger and more rigj ;. “OMparisop y
':’re ssses can be used over any *Pan, while
tru
Eel

lre Connectp
fough 38 bolts, ,

Teuireq dimensions, resultir,

resistance tg oth
{5 E!] rrusses are must e nwr

ment Ncies
o of steel trusses i egion and quiciqy thanﬁ ; and haye longe; life,
phricati | ks| 'Mber trysgeg since the sectigng can be
_1113 d shaped in the worl; 1P, and thep, M transpo;teg
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el roof trusses:

: 50f5[e | )
re commorly fabricated from angle sections and plates, though channel sections

pete of trusses 3 :
also be used. The roof truss is so designed that the member carry only direct

required dimensions, resulting

SSEs.

(res* Logether using a gu

; or tension members. Generally 15 mm
el d at each joint. Gusset plate should not be less than 6 mm thick. At the foot of the
Peftion-is fitted.

s over timber (russes:

The section

and architectural requirements.
suitable only up to 15.00 m

e r_secrions can &i>v
i os (i either tension or compression) and no bending stresses are induced. The members are
o sset plate, e'.ither through rivets or by welding. When rivets are used, them
l"’nh is “mited to 15 cm for compression member and 20 cm fa
Pf;;eter rivets are used for small spans and 20 mm rivets are used for large spans and at least two
dlv should be use
f s, short angles are fitted on both the sides of the gusset plate, which are co nnected to the bearing
. The bearing plate is jointed to concrete bed through rag bolts. At the apex suitable ridge
;teel trusses have the foliowing advantage
4 s comprising the steel fruss are readily available in

minimum wastage of materials.
» Steel trusses are light in weight and can be fabricated in any shape depending upon any structura!
3, Steel trusses are stronger and mor
4, Steel trusses can be used over any span, while ti

e rigid in comparison to timber tru
mber trusses are

spans:. .
5, Stee sses are fire proof and termite proof.
¢ Stee es are most resistance to other environmental agencies and have longei life.
han timber trusses since the sections can be

1 trusses is easier and quicker t
ction site for erection.

1e workshop, and then transporte

= A.C. iidge

7, The féb‘l‘i'tiation of stee
d to the constru

‘machined and shaped in ti

Purlin ~\
B

Cleal -~
£

A.C. sheels-

tf

Strut Suspender —

' II Tie
4,

Principal
rafter

A X 74~ Gussel plales ]
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X LI—" Foundation boll
724" CC. Klock

FIG. 15.23. DETAILS OF STEEL ROOF TRUSS

‘ClaSsn e e I
es on Bui'ding Technolopy for AE Civil /Semcster-V/By: Er. Khusi Man Gurung/

e ———
e o e —r




the roof frarr}ework, to Protec
o place over ofing materials depend's Upgp
election of ro . I_equi,—ements,. fa.bn Catig
maintenan‘;"w of the material itse| ang
ty, avail:ln olnlY used for pitched roofs.
Is cem

3.9 Roof coverings

tIa - I3
Reef covering is an_esser:-,d other atmos&nrk‘ ivial cost
it ﬁ:am rain, sun, w:nd.: "t roof frame
ilding, typ
type of bu

iity, durabili
of locaiity, :
and special fean;::oof covering materia
fuclities, s gpae y e Iwiog & ees 10 - 15 cm, batten
climatic condmorriir-]g . slope 40°, thickn
1. Thatch cove :

distance @ 30 cm ¢/c
Wood shingles

rrugated at side
Tile roofing > 25° lap -15 on edge and 1% corrug
CGl-sheet: siope ,

t): 2-3 minlength
Asbestes Cement sheet (AC - sheet): 2-3 m

Slates: Overiapped by 5C-75 %
7. Light weight roofing

I A ' ' tion may
i i nature. This vegeta y be

s i f cuvering of organic material avallableemirl Hhateh Fofin bt el e
Thatch is the cheapest roo Cl:he ﬁ%mﬁwumh ofing but
i L ‘?O!;I!l: ?nm:;id land. The thatch is simply tlegetlfgr(;my
Fi‘mla ] 5];?2:;::‘enéll :bnut 30 cm) layers. The th;ckpess rgllaz}:reas o st
E? C?ny-to 15 ¢m. This type of roof is used largely in rE[E X ’

is 1 f is normally more than 40°. h i
Slﬂpg Of'b?hls bmo bs1 moisture and is liable to rot or decay. It is

S r

Eﬁl?m:dnthaeﬁ ghgostem thatch can last about 60 years and straw
thatch can last for_ZD years if properly go to.

- oof, t
fpitched r
| component Eefic agencies. S

DA W

s
C
1

+2 Wood Singles: —
Singles are thin slabs of wood used tg cover roufs,

width ﬁ‘dm 6 to 25cm With thickness
i elaid as i 4 similar fashion as

ndard 1Ze of plaip tile
265m” 65 mm and thicknegs F !?J'm P
. mm, ‘fj) € somewhg; aised t n out
€ rain w IS Traised S called Camber
] Drevep brainwat eing drawn u
Y Capillary Ction ag jt | 8
€ if the tile € absg] St
ute] K i i
XIng on the I'0of haye tq be e o e
ens j

a definite ; t “vear‘laPPEd and hupg

Plain tie
Batieng




on corrugated sheets (CGI Shee
V‘Z’Y cmh:;i; 5soiléli?rct]u'se days :;] r_—c_;erent
e o to wall plate GI sheet is very easy to t[:s(g;?t}?r
s are either drillezml to the ridge and purlin is Ialz
re fixed with c or punched in the sheet
e CGl urved washers then nail e
£ Gl hook bolts to purlins. Eaves board is na-lalded or bolte_d
; Ufcihe ro}?f for CGI sheets should bel limlt'z ::;:;‘;5
€
r1|.]:2(311g1c1]b5f3 ;:linot be less than 15 cm and 1% corrugation
ed to eaves by means of flat iron wind ties.

_The hole
3 | sheets a

el
Off;ae dl pp]ng [0
an ) The 5 sheets s

shee
Wb estO‘“ cement sheets
e produced by the

ﬂc hets
*ement asbestos fibres

of
and water This asbestos cement
cheet 15 cheap, light. impervious,
yrable @n fire resistant These
heets & & available 1D 2 to 3 meters
in len . It has the same procedure
55 CCl sheet t0 fx on the roof.

at side (between the

DRI
wvr et rom « 1510

F_——-—‘._-—-'—"_'103n

Side lep

(b} Everes! alandard

6.Slate roofing:

Slates are hard fine-grained se

or mines, i the form of blocks.

E“d thickness vary from 4mim to Smim.
ell when struck, not split wh

be
be fixed on the roof in differznt Wiy

Bise
notes on Bulldmg Te:hnolcgy far B IZ Ewﬂ }’Se

FIG. 16.30. A.C. SHEETS

dimentary (clay ey) stonc

The sizes of slates yary from
d, tough, durable with roug

glates should be nar
_absorbent and satisfactqry cole

copper or zinc 1
are flxl,d on pianks or

en hold or dressed, non
a5 well. 1 methods of fixing slates,

are
e ﬂanled makmg two holes ai the nead
mester- WBy- Er K]1u51 Ma

L e

_________________-——-—-
ad
washer
tcup}
Cranked
Bliumen \ﬁ_sbesios
washer #’ heok bolt washel

\
‘;J‘,

(b} QL makbelt {c)d- hook polt ()Gl coach
screw

SCREWS.

(a)G.L hook bolt
FIG. 1531 FIXING BOLTS AND
44.45 mm

(c) Everast lrallord

m either open quarries
0 400mm X 200 mm
h texture, Ting
ur. They may
ails

and are obtained fro
m 600mm X 300 mmi

tor the

of slate and fixed it to the bauens that a
") uGurung,l : - P:lge 350(33
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direct on rafters. The slates are overlapped by

50 to 75 %. The spacing of the battens known
as gauge is determined from the expression
G.a}:ge = (length of slate - Lap)/2 ’
Ridge anq hips_ are generally covered with blue
$r grey ridge tiles-matching the colour of slat

0 protect from rain water and moj ¢
alayer of felt is used below slates e

Conventio i be economi

i etcr;al roofing Materja)g (suC?]nom_wEd'
Shtes er are  heayy uch as tiles,
; mgtosupportthem e neavy

O
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Stee) de
I slop;

'anganeg, for

ng rﬂofs Fibre

Jein
i.'f;‘lfggns man fron.u wood fibre ;
y GThB are available in the Roer, ufnterwnv
© g0 m and arze ?’f’od sound abso slgh ,va
075 kN/m®. They are najj.. rb as

. il 8
u;rﬁmg clout nails. €410 timpq,
m
oard decking is made me i ey ¢ =
i) st 2 20 mm, width 1.20 m a?lzcl“mpresmd Str entres wity, help of?t;?i;;
m:ckr’; centres for roof decking, ength from 1 ;‘:’}" Wit thick wat
g00m M to 3.6y °F Proof py
- m apd PEr covering,
.ym alloy and s¢ee] ; the b . ng. The
inium alloy teel is preggeq 19 for 0ard is supported at
OTMugationg v Ough
S Varyine e.o0ed roof decyq
Up to 10,gp m. Ying frum 25 m ecking wipy thicl
by ho These 5 m to tickness varying
ok bojtg T® Sujial MM, widths yaryi
,0r b le rying fr
o the top olts P 1o loads of 0.75 i

oy Aum
jii) Mu;f mm to 1.2mm, depth of ¢
frof"mr'n to 9000 mm, and length
451 is fixed to the roof supports
dec _is bonded with bitumen ¢

: of th i KN/m2 T
Rog, nded poly styrene is bonded © deck on'uyiey o o 0Y ham i £ 1w
F r expa ¢ " = to be coy ON'which an JMer drive serew
w ;,rfafﬁ' is finished with a layer of white Stcni.n:::vw Wi thrlél:liﬂa : s. A felt
ippi
SUmmEl' as

fectivity and reduce heat absorptigp in
;

Grit-finish 5-ply {
.Hol Bitumen Ryl

o (a) Puriin details
FIG. 15.36. ALUMINIUM ALLOY ‘AND

(b) Ridge details
STEEL DECKING

RCC flat roof covering (lime concrete terracing with tile paving):

This type of terracing is commonly adopted over R.C.C. roofing. The 'ﬁgure 15.39 below shows a
typical section of roofing, which is laid in the following steps:

1, I the span of the roof is small say 3.00m to 3.50 m then no beams may require and R.C.C. slab can
be place directly over the wall of the room. In case of large span, intermediate beams which may be
of R>C.C. or rolled steel joists are used and then R.C.C. slab is casted over them. The thickness of
RCC. slab is generally not less than 100 mm and it varies as per ioad acting on it and also as per

span increases. :

2 The RC.C. slab functions as a base for roof covering and the R.CC. beam functions as structural
member. The slab bends downward causing tension at the mid span. I?l{e to this steel harr
reinforcement is placed at the hottom at the bottom of the slab, keeping Tlmmmz 2332 ;c:zﬁi:g
15mm. half of these bars are bent up and formed cracking near ;ndsrz:g:i(t‘ja?sp ;—egp]aCEd in the
moment caused due to partial fixity at the end. The mair eIt aupe
direction of the span of the s'ab which is equai to the Wit of mi-mé thic
3. The bearing of the slab in the wall should neither be less thar tie ti

halfthe width of the wall.

kness of <lab nor less than

e S ———
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er or sl
The slab s casted on timb

te First course
4. ing. Ccment concre
uening > d COUrs8 of tlles
e ximate mix (usually Mzo <«— Plaster sa?g; v

of approximats then poured cnd L.C. backing of 1

: 1%/2: 3) Is the h Flat tle
(1 : nioactel making the
well co

rface with a slope of 1

?nn;sg ':g ISL:n 40 to drain off wa;etx;
The RCC roof is cured at least

. :\gt:ra ysrhe concrete completel'y
gains it full strength, the slab is
cleaned off dust etc., and a layer of
hot bitumen is applied at the rate
of 1.7 kg/m? of roof surfuce. .

6. Alayer of coarse sand is immediatel
sand per 100 m?of roof surface.

3
R.C.C. slab Celling plaster

FIC. 1639. LIME CONCRETE AND TILfg ROOFyyq

y spread over the hot layer of bitumen at the rate of 0.6 3

of
7. A 10 cm thick (average) layer of lime concrete (lime : surkhi : brick bzfllast of 25 mm gauge i
2:2: 7) is laid; in proper slope. The lime concrete is well beaten and entire slope is Biven ip lime
concrete jtself, '
8. Two courses of flat brick

tiles are laid in 1:3 cement mortars,

pointed with 1:3 cement mortars. The vertical joints in two

The joints of to
figure below.

P courseg are
courses are broken

as shown o

. : pted aver R.C.C. roofin
arid regions anq isc
. i

Gt as welj a
RCC roofing as shown 'n the figure 15,38 below: =
:p to step no. 6 are performed in the Same manner
¢ After these ste § mud-phuska
. Ps mud-phusks is Prevared from puddled clay mixed with bhusa @g kg/ma of
. 10 . .
; i;:‘m;ﬂa]y?; céf} \t:l: l;:]ud-pguska !]: a;l)phed over the sang bitumen layer angd Proper slape (usua])
2 mud-phuska ayer. The mugd-ph i b
Bltstares Pl 0fmud-cow~dung G (r33 ;;ika IS consolidateq Properly apg then
* Tile bricks are |aiq flat on plastered g, joi
work is Completeq,

Hot Bitumen, Painting

Plaster ¥
Tiles MUdIFUSRa
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oS . S T
\A‘lng 4d .
and details
OP T)’Pes rame work of : . .. e

: a f = R
1 oor5 . defined 25 4 ireat]
*lpama)’ be da!uminium glass or a ‘ e e 4
0 5tee|'of hese materials secured i 400 inm fHubm hw”
wﬂ"d’nat“’n o wall for the purpose of _
2 bjgniﬂg les w0 the users. Generally, a v T
g 5 Psde (o give an access to the |7 T |
7 }”is proVL ,fa building. It servesiis a - - o taiacs 4. Pou
dﬂ?ddfa r?'nk petween varicus internal |
. W 1 . - ’ .
'”;ngcr!“gt R puilding. Basically a door EQ |
5°rt5 of M o main parts: a) Door Frame,
pa,.sis'is Oftw and 2} Door shutter
Jrc wutter 1S held in ;?_ositiqn I?y the | 4 — Robate
dovr in turn ic fixed in the o~ SR L___—.-‘

g whiCh _ R
I];or f-rf“:fethé.wa” by means of a hold-fast

opeﬂ'“gs e, Door frame is made up of two - )

g€ L bers known as Jaribs or posts
veftical'ml‘- 1~ connecting the jambs at EQ

Aat ember CO! ng the il
a2 jled head: Rebate cut all ‘around the
tOPmC:' s provided t© receivé the door
fra . ' . ; B - '
shutter- ' [Jh - . _‘
Materiaiszfo‘-‘ dooars : 360 mm Floar Igvel :
The.'fréme is normally made up of timber, l l

ther materials used for doors il i [

ot soime ©
frames are: : -
rimber: Easily availabie material and it can be worked in to different shapes easily.

steel: Prevent termite actions, may get corrode. . .

“Pre-cast R.C.C: Low cost and durable, casted in the factory. - S

A],umin'uin:' Rust proof and givés pleasant appearance o o .

Toor shutter are generally made up-of timber frame. work with panel consist of glass, timber,
plywood, black boards or 2 combination of such materials. Depending upon the sizes of opening

wotypes of door shutters can beysed: - ¢ . o

Siigle leaf door: with one jeaf or shutter. . = . o

Doiible leaf door: in vwider apenings, with twa leaves. e

Sometimes a door is provided with-shutter on both sides of the frame such 2 door in known as

oudle shutter door. Shutter on outer side ay. he glazed and the inner side i$ wire gauge mesh

;l;fprgve'ntiﬁ gin enter of mQsquijtaes-and ogher insécts but the entrance of fresh air. -

fuesent parts of the typical wooden door, - :

Shlj&;-'stt is an assembly of horizontal and v

"hd&é':are.ﬁ."e‘j.- e e
il r: These are the openable parts of'a door or win

Sili:#;;:fs fhthf top or uppétﬁibﬁt horizontal part of a

Provided ip thE dQWErmost of botgqm horizonta! part of

Horn: These are the frame. o , . e

¢ frame gpy ¢y e horizontal projections of the uead'and sill uf a frame to facilitate the fixing to

a:,‘;eari..g e wall opening. The length of the horn is kept about 10 to 15 ¢m. it is also knows
Yle; | '

I‘JD raitltsllfli):t\;lertif:ai outside memberaof the shutter of 2 door or window.,

Fﬁck Al gt 5 ¢ tC’P‘mOSt horizontal member of a shutter.

keq, is the middle horizontal member of @ doar shutter, to which focking arrangement is

F13. 17.3. DOGR FRAME.

ertical ‘members, forming an enclosure, to which the
dow. It is an assembly pfétyles, panels and

frame.
the window Frame. Sills are normally not

Ottb
m Fail: 14 ; .
t1tis the lowertnast horizontal niember of a shutter.
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il and lock
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o, L Ixctosed between the adlaIO ed to sub-divide a window or 3 finm \
S e area_ollshl;if;eiﬂora frame, which is employe
Mullion: It is avertical m
vertically.

-divi indow
: ed to sub-divide a wip,
hich is employ
; cof a frame, w
Transom: Itis a horizontal member R =
These are the mild St?-,EI 2—8 . t(}“the opening. The length 0 "
shape, to fix or hold the a.m oo
intopthe concrete block of size ?Sme?5hC:1uX gt s frsines
Jamb: It s ghe vertical wall face of an opening which sup

. vall face,
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Rebate: |t i depre

ive the door shutter
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6. A window sho
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7. The Sill of the

uld be located on the _nc';rthe
the view of fresh air blow,

rn side of the room, orin the
window should be located ahout 70 to 80 Cm aboy flcor 1e

Prevalent direction of

Size of Geor and

The sjze of a door should pe such that j¢ would allow th
Perscn likely to yge the door. A

m. The width of
shouldar

vel of the reom.
window

€ movement of la
S d rule, the height of the door shoylqg
the door should be

Fgest object or ta)lest
such twy persons ¢

not be less than 1.80m t5 2
an pass through jt walking shoulder t
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: .rdauorss Used for door ar re:

(i7) Height = (Width + 1.20) meters

‘h;lﬂﬂm 10 1.00m x 2.00m
mxzwm © 1.10m x 2.00m

r size: 0.70m x 2.00m to 0.80
’ 22Rtn(H) mx 2.00m

nemas schools etc., size: 1.2x2 00m, 1.2mx2. 10m, 1.2mx2.25m etc
*d’doors are

2, core flushdcor (b) Hollow and cellular core flush door
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17.10. VARIOUS FORMS OF SINCLE.LEAF PANELLED DOORS.

S

ghazed, partly panclied
mp&ﬂrdﬂ.bkﬁl(bd
FULLY AKD PARTLY GLAZED DOORS.




' ' jv I US . es 3 .
flush doors are being extens y e
L
vood, the d

' Clally )
simplicity of construction, ECO”Urm 5

c -
ush door he plywood, arance, ewor| i Ng
71“ g > development of the P e pleasing appf-‘ f skeleton or a hollow fram <_Dl raj|«
With the . rs hav tsof s lywood. Th
I k. These doo h doar consis % boards or plyw IS dog,
terior work. ility. A flush ; ith laminated ; - Nag
0 rength and durability th the sides wit he poth sides the flush doors , of
hlg:asﬂand it is covered En bc? joint less. Surfaces on G
styles, flush an

fectly flu
therefore, a per

following two types:

i wood glued loge[hel_
i re of strips ofa w
a. Solid core flush doof;:]sh SR R
Door or laminated core

““Uer
d sheets are alsg Clueq Unde

' heet. The plywoo Snsisting of g, >
ide by plywaod s i frame consisting of s lles 1o
s EMBSI e A l;‘ndece,:‘cc;\:]esr'dThisyrsolid core is housed in the Da
inate

eat pressure to the lamina e

g;llon’: rails each not less than 75cm wide

b. Hollow and cellular core flush door

———— Ballers o aming|eg
F—Ek_l?:;'e —> . cove places
Sile—_| I |
] Edg Y: "'T". it 55
-3 - 0
1. hercwouut- ' e8
! 0 lipping ~—gl - E’g"
Battarg of ég Syle Faaevereermnwmm
;“‘;ﬁf:e (c) Detailed plan ay x
A
\C:Cﬁs
bang :
Salid core of
"‘“v';i;:r._- paricle bozg
: Style
or P
P'ywood i
A
Edge of hard . Face;enear s
¥o0d o lipping or plvw?cn -
- 1 - I =
' . (d) Delaited plan a1 v o Q §
T kE Ji L 7 :
g FIG. 17.15. SOLID CORE FLUSH DOQRS. FEIR
Hollow core fiush door: | F—*‘"‘“‘“—“‘—'——*—L,‘_ﬂoar
consists of 6mm thick plywoog "“‘]_*‘———*————i k2ma
sheets covereq on the frame — A Shio
1 —r— i
made up of styles, top rajl s
bottom rail apng minimum twe X (%2 1 Lipping
Intermediate ) eac_h of at f-_il l Inermegiots
minimum of 75mm width, The k! =i
inner Space of the frame s /
Provided wjth €qually spaceq —Cross - barg /
battens each of Minimum 25mm
zwldth.. such that the area of voids iermodiate
is limited tq S0cmz, il
Cellular core type flush door
shutters: ; Face vereat
: ; Lippng
It consists of >3mm  thjck s o
Plywood sheets covered on the [—Face i) Datzded pan ot X
frame mage Up of vertica| and v
horizonta batte_n Or ribs not |esg
than 25mm Wide ang made up of
Strips of Wood or Plywood ¢
blocks of CoOmpressed woad are FIC. 17.16. HOLLOw CORE FLUSH DuoR.
SO fixed that they provige a grid
of void Space, each ot more than 25cm? i area. Tota ¢
Shuttar
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ered doors (Venetian doﬂrs

Cl
LT ; Y comp.
Thgu of air even when mh

Neqd ..
a8 ", wever these F\ With
PJSSJ How™ Mtury |

gt ch’ arranged that
i _Su is  obstructed
vislﬂffttmg free passage of
P?TT;uverS may be either

J05¢ harbour dust which | g
;iﬂgrﬁ difficult  to be |

s veg They 'are

rIﬂaneﬂ- use for latrines

geﬂEfaa {hro0ms. The door

10 b-me!‘ be louvered to

na Theight or it may be

s ful |guvfred and partly

pafdyed The Inclination

wire gauged door or

Jproofdoor
?ieie types of "door are

ovided t0 check the entry of files,

0SQUILOES, in_sects etc. Wire mesh
is pmvided in th? panels ang
therefore they permit free pa ssage
of air. The door is ffamed of 3

wooden frame work. The panel
openings are fitted with fine mesh
givanized wire-gauge. Generaliy

v el

L B,
L PR Py [
Ib) Verfical section -

Glasg
pansl

the door has two shutters; the inner
shutter is fully panelled while the
outer shutter is wire gauged.

10. Revolving door
This type of door provides entrance

(b) Viertical seclion

on one side and exit on the other

side simulta-_neously. These doors
keep the opening automatically
dosed when it is not in use. These

/; =

@E 7 %

_ ) Ew
doors are used, provided where I ey > e
there is constants foot traffic of e A
: onstants Ioot craffic 0 FIG. 17.18. WIRE-GAUGED DOOR .. .udiie¥

people such as, zoo, banks, hotels,

hospitals, theatres etc. A revolving door
Consists of four upright cross wings (shutter)
Which are arranged diagonally on the sides of
4 centrally ‘placed pivot. These shutters are
fully panelied or glazed or combination.

11.Sliding doorsg

sucit a door, the shutter slides on the sides
"ith the help of runners and guide roils. Tie
r::nr may have one sliding shutter, tWO
Zunbrs or even three shutters depending
Pon the size of the upening anu the spece
Wailable on sides for sliding.

ook e SN i Sl
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V lramg— T
~———— Type (A)
\ mm [asssosssn=um -—_—_:; EAL o = E‘-‘Ieﬁ____
-~ Type (B) ole
MR RE R S
3
o
Typa (C)
' (a) Sliding arrangements Wall
i & Tro"y,ﬁ]
N Biackel 2L
s Dooropanlng . | fi ,\.‘.';-. Uintel
.I “ .

-+ {b) Elevay (c) Vertical section S () Eiarged plan ar - 4
evatlion : o= :
i“‘-’}' . } " v—;-..- R . I v - 3 '
R FIG 190, summe DOOR. JEET 7 mie 1man swing DOOR.

—_—

utward as desired Since thege doorg
» it is desirable to pProvide glass panels or Peep hole at eye level ip
order to avoid the accident likely occur dye to both side Swinging of the door.

13. Collapsible s
These doors are
eéntrance, shops,

Holers
teel doors/Channel gate
extensively used for main

garages, sheds godowns
etc. for Providing increased safety and
Protection tg

the pProperty. The door
neith

€r requires hinges for opening and
closing nor

K KK
=

- -4
3
any frame for hanging them. It _g
acts like a stegl Curtain which can be g Q J‘ L
- opefied or closed by horizontal push. The 3 %\ A
: ¥ : ' N | 1 H
door is fabricateq from vertical double g |DA b y f;/ i )
channels [ZOmmxlommemm) joined % (5 QQ - {b) Deatalls of top 8
together with the hollows on the inside, so 2 >\ AT Oponing rg Palls
that a vertica] gap is created. Such channel | | | ( { _l_ Floar If[_.l"j
Units are spaced at 10 to 120 mm apart and = > : ovel Ll
are braced flat iron diagonals 10 to 20 mm Reiory
wide and 5 mm thick. These diagonals (a) Bevation
allow the shutter to Open out or get closed. Fi0. 1222 COLLAPSIBLE &TEEL DOOR.
The shutters operate between two iron _
rails of T- shape, one fixed io the floor and other to the lintel. Rellers mounted on Liorizonta! D_'ece
are provided both at the top and at the bottom ends of vertical pieces. The door is also provided
with handles, locking arrangements, stoppers etc. '
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AN

ste | shutrer door (RSS door)
olling are commonly used for garages,
n dUGrS s etc. since they are quite strong
e s, Sh? or safety © the property. The
Eﬂdﬂ e o ' { frame, drum ad as shutter of
0"5'5[73:9.5. known a5 laths or slates,
| S;ef" %ut | to 1.25 mm thick and inter
o ab or. The frame has steel guides on
toge” which the shufter moves and
e drumm. The diameter of the
L mz00te 300 mm. A horizontal
mv,arl« g are prgwded in the drum, due
chutter is opened oar closed by
ull. They are of two types, viz.
e (provided when door area is

; ssh @ 105 m) and mechanical gear type.

1d el sheet doors :
are provided for garages,

These WO rkshops etc. and are quite strong.

wlios .
E”do ¢ consists 0

ce h0 izontals. Mi

6 cﬂrrugated steel sheet doors.
ye doors are
sed instead 0

exactly sa
f mild steel piain sheet

metal doors

have appearanc
el sections, which are

I T or | sections. In

7. Hollow
These doors
furniture ste

welding sma
the doors are fille

18, Metal covered plywood doers

These doors are composite doors made of plyw
f two or three layers of pla

The core of the door consists 0
teak or yellow pine board 0

mental such that the core does not ignite.

f a door frame made of

0
e do T.gections. The door has generally
s, Each shutter is made up of frame
Id steel plates of required thickness are then welded to the shutter frame.

sre attached to the door frame by means of steel hinges welded to them.

me as the mild steel sheet doors, except the ¢
. They are stronger than mild steel sheet door.

e like wooden doors but are much s
hollow from inside. The rails, sty
crder to avoid the noise while opening and clo

d withi any insulating material.

f total thickness 20 to 25 mm.

Dam

m

Oulsioe

————— | Guide channol
=1

th seowons)

i = Shutter 4 |
3
[~3
> = 2
4-Handks -$ P o
L~ Lockirg arrangoment “‘l""L"'_
(a) Blgvation
% l +Shtior %
9 * 1
Guite chamnl/"’
(b) Plan

FIG. 17.23. ROLLING STEEL SHUTTERS.

of angle of iron, having two verticals and at least

orrugaied stee! sheets are

tronger. These are made of
les etc. are strengthened by
sing, the styles.of

ood and mild steel and are reasonably fir proof
nned, tongued and grooved seasoned
The core is encased in tight fitting sheet




in a wall for the purpose of providin d-

,f 4.2 Windows

j ey
be aciined as ¢n 0pening { window is identical to d‘oor and it also Cons) g r\.
/ A wmdov:i maztilatm' The conscrucn“m Oframe consists of two vertical members calleq is )|
vision and ve shutters. The

window frame and \gmd?ﬁnulmg
rc

e lorizontal memoe 1

:i.l'leThe shutters can be fully glazed, pane

; mi,
he jamb at top knows as heals and another at the feg Callg,
the ja

R a
Jed or combination.

f

factors:

(i) Size of the room

(ii) Location of the room

(iii) Utility of the room

(iv) Direction of the wall

(v) Direction of wind o ) |

(vi) Climatic conditicr: such as humidity, temperature etc.

{vii) Requirement of extericr view ‘ " |
(viii) Architectural treatment to the exterior of'the bunldmg: 5 Gt e A g )
3ased on the above factors the area of the window opening ‘
thumb rules.

hg

Thumb rule information regarding the area of the window opening:

L Breadth of window = 1/8 (width of room + height of room) .
2 The total area of window openings should normally vary from 10 to 20 % of the floor area
of the room, depending upon the climatic area.
3. The area of the widow opening should be at least one square meter for every 30 tg 40
cubic meter of inside content cf the roon. 8 oF o
4. In public building, the miriimum area of the windows should be 20 % le loor area.u
S For sufficient naturaj light. the area of glazed panels sheuld at least be 8 to 10 % of the
flucr area.
uJYPes of windows

Windows are classified as follows, based on the nature of operational movement of shutters,
materials used for construction, manner of fixing and their location.
o Fixed windows

L

2. Pivoted windows : *——*rrﬂnmim
i Double hun windows : ]

4 Sliding wingows — » b

57 Caseme nt windows

6. Sash or glazed windows gl

4 Louvered windows ) ~ i

8. Metal windows W Feed shutior

9. Bay windows ~

10. Clere-storey windows : Hold fast

11. Corner windows

12. Dormer windows 2 ~ =

13. ° Gable windows ' L‘_‘R——ﬂ——“l

14.  Lantern lights

15.  Skylights ‘m
16.  Wire gauzed windows G

—Window Ira me

17 Combined windows ventilator s
18.  Fanlights

16. Circular windows

20. Ventilatore

1. Fixed windows

These windows are provided for the rofe purpose of admit

ting light or Providing
window consists of a window frame to which shutters are f

xed which are fully dlises vVision. The
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. jndow
ﬂwdows the shutlers are allowed 1o

pivots ﬁxgd to the windows
ly Of vedically. The windows

frad 3 :
ple buD PR

oV .8 window consists of a pair of

¥ gedoneé above ancther which

Th'is tys arrarg e

vertica]]y within the grooves

* i e frame. A pair of metal

ovi - cgnneCted by chord passing over

i ;ouided for each shutter. By this

pu!!eY er;n?ﬂf the window can be opened at
to desired extent by pulling

of bo[mm _
of "l weight suitably. In these types of

1
\Pivol  Framo

Nea

misly

{a) Vorlical tivoted (b) Horizonta! pivoted

FIG. 17.25. PIVOTED WINDOWS.

e ¥ 3
e ;ncw ¢ is possible ©° have controlled
win J the shutters can be clean ;
Hati e
\,ennlatlﬂn an i d easily.
p-t r
Coun
N ot RN Z
ﬁ for I~
' N : boltom TT77)
: n ! emsh (B.S) A
H O\ ' 4—TOP
' = T\ 4 Counter Paring ,«|’ rall
| w Maating rell b weigw ¢
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l ——— snon__ | T
p-¢-! (a) Elovation ™ _""";ffh
w tor T.8 Parting strip Glazing
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s P R
Bedtesm

oy viie
(o) Section C.0-

3
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o
o
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FIG. 17.26. DeouU

4,5liding window
This type of the windows is
vertically on small roller bearings.

5. Casement window
These are the main typ

like shutters of doors: Si
styles, top rails, bottom rails, vertical an

the design, the frame of a casement win

members known as mullion a
Framo

Top| @
' 1

i -

similar to sliding daor.
Such windows are pro

es of windows ysually

milar to doors, this ty
d horizontal sash

dow can also
nd transom respectively.

pe of window has

Boficm n — )
S T8 an
1

(b) Bection A, B. (Enlarg®

BLE HUNG WINDOWS.

The shutters move eithier horizontally or
vided in train buses and shops.

provided in buildings. The shutters of these 0PET
frame and shutters composed of
Depending upon

bars with glass panels.
| and horizontal

have additional vertica

Fromo

(u) Sorion AB (Enlarges)




T ow » z. s are | _ .

o, mnde of casement window in which the panels are 1ully Blazed ~
- 4 - )
A sash window is a vy

; aill and a bottom rail The g
each shutter consists of two vertical styles, t‘;P :'neal‘m o Bl mesbard o
l;irl Is_;‘ulnm rail is divided into small panels by
vertically, called sash bars or glazing bar

o Yo
L Hoad

fi
pace berWEen tdmt' 5

; ey
aced ho"'ZOman erD
Ng

Hiv

pr—

Style
[t Top F@ =+— Glass
rai ;
F6

i =
oo | %

i B and Transome
';'ﬁ"' Sash

- bary
1T [Boemt ="~ T3

Sash
Style -]-+ ¥ : =
T s =0
(a) Elevation

, ([€) Section CD (Enlarged)

Fr’pme

Mulllon
Style Saeiu bar Style

tyle

QGlano pane

Putty
(b) Secllion A B (Enlargoed)
FIG, 17.28. sAasH WINDOWS,

Naf!

7. Louvered window
This type of windows is similar to |
not permit outside visioi
Brooved to receive the 1

ouvered doors. Such windsws provide ventilation and they do
1. The shutter consists of top and bottom rails and two styles which are
ouvers. The louvers are generaily fixed at angle of 45°, The louvers siope
down ward to the outside to run off the rain water. This type of window p

light even when the Openings are close

rovices ventilation and
d. Sometimes venetian shutters are provided as shown in
fig- 17.30 in which the louvers can pe opened at any angle or closed.
. A

—Style Louver
(©) Secuon ¢ p (Enlargod)

e ——— [ -
‘ ‘ i — Frame
Frame Top rail
= 1 l—-’ . .
""—_‘—"*=tﬁt‘-l Style +— 3} Fe===-=——ooe—
- Boading M|

:—'______._____-‘_f—_r“_-

b | = R | —— Groove) E: — |- _t_
[ === | [} in atyla i I__I | ‘g

Lo O —
— o — |
’__‘l__________"_‘_“'l =
. L_:___#__________, =
— ———— |5
@S ——— . A —— g
’ Frama ‘ L
! g
Y a
: B
! o)
t S
= ]
I

) FIG. 17 .29, LOUVER.E‘.D WINDOWS. Betlom rait
8. Meta] window

17.30. VENETIAN BLIND
Use of metal windows js getting popular these days. Wir

dows made of metals like mild steel,

galvanized sceel, aluminium, brorize, stainlegs steel etc., are used for public buildings like offices,

hospitals, schogls etc. Bronze and stain|ess steel being very costly, but aiuminiun windows are

less expensive and hence they are commonly used for buildings. Aluminium windows are rust
proof, durable and required no main tenancjes an

abeve so steej windows

d painting. Mild steel being cheapest of the
are extensively used in all types of building,

e

= e —— e e e ———
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windows

indows projects outgide the fxternal vya‘.\ of the rcom. This projection may be triangular, Circular
wular of pgi}.’g{)ﬂ?l in plan. Such a window is provided to get an increased area of oﬁen‘m fo}
ginthe room and improve the appearance of room as well as the building. 4

t\Mndow glll LWlndow lama
1 FIG. 17.32. BAY WINDOW.
au;;:'s?f?y window o
l""frn; Midow is used to achiieve better véntilation and cooling effect in the lving roout o

TS 0F 3 byitds . N . rounding rooms. Clear
Mingo, building which have ceiling height greater than the sut g

By

P

hutter is horizonzally pivoted

Mgy © 007 slab of the adjoining veranda. The window s
-, ' o chords. _
i v
operied o1 closed hy use of two € _

i,

e —




| _Brick
wall

L=
- Window
1 frame

= <
Window Irame

*T———Si.uHer

1 Shutter

TT— Glazing

T

Frame Shutte

rmrne

FIG. 17.33. CLERE.STOREY WINDOW. FIG. 17.34. CORNER WiNnoy,
11. Corner window y ]
This IS special type of window provided in the corner of the wglls (rooms) Th_ls window hag two faceg
In two Perpendicular directions. Due to this, light and air is admitted from the directions. Such 3 Windoy,
Very much improves the elevation of the building.
12. Dormer window o
A vertical Window provided in a sloping roof. Such a window provigies \_rentliatlon and ;ightmg to the
eNnclosed space below the rocf, and improves the appearance of the building.

Maln
8haping
roof

<
>
<
™

- FIG. 17.85. DORMER WINDOW AND GABLE WIr
13. Gable window

The window Provided in the gable and of the pitched roofis known as gable window.

14. Lantern window

Covar with

sioping

faces

b)
FIG. 17.3s. LANTERN WINDOWS.
o o et
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> ns ing rg
suy ;:gfs rovided 0N @ SICDING 1504, to agmyj oy

:*iw 'i,?mtmn rafters are Suitably Uimmed ang g g
0

e

"Ml s erected on 5 curb frame

FIQ. 1737, 86Y Loy -

*

tors ) _ . o : .

:‘_’e?jrl: are small windows, fixed 3t the height than windows, the ventilator has a frame and 3
yentld oneraly glazed which horizontally pivoted. The shutters can open or closed by means of two
ghutter The 1op edge of the shutter should open inside to exclude the rain water. Sometimes
may also be pr ovided in continuation of 2 window or a door at its top. Such a ventilator is

r N
flators fan light.

g0 ke 8

pypes of ventilators:

1) Side hung
ventitator=>

g} Bottom hung
ventilator=>

5) Vertical
pivoted=

6) Vertical sliding=

=

8) ‘v‘gnﬁlators combined
with windows —

1,

i
|




ilators may also be classified in three categorieg 4CCorg,;,
tilator ;
and Ven

t“ U
S

| ypes of winaows Is:
construction materials:
] Timber
I 2 Steel
minium 2 s: _
Pibcespg“of fixing Oquoz a‘:C:r‘:r'n"e(:?ropenings may be dpne simultaneously 5, the tip,
L. Usingoldoar a?dt:r”g" ?after cornpleting masonry V\_/c:rk in u\iall. .
construction or la : m_'l.mbEI'S are nailed before setting framl.rlto position.
i ofregl;lre osition and set with the help of Wjes iy pg]F_-"S-
Frame is carried to p lumb (che frame should be perfectly vert'acalj.
e framg “ the_n piitat,-?dp;eveued the hoidfasts are fixed in wall with cement Concreg,
Once the frame is se ,

Final checking of plumb is done, if required corrections are done.

' hf"“au

DU e W

Single and double glazed windows:l . .

% The window frame with glass is cailed glazed sectior. ' ‘

* Ifthe layer of glass is singie, it is single-glazing and the section with double layer is
is double-glazing. _ o

* Single glazed is the general practice in our locality.

* Double glazed is done for special purpose, such as insulaton ofheat and sound.

* Almost all doors and windows are double glazed in Europe and other cold region, Th, .
not familiar in our Himalayan region.

* Doubleglazed is worth-some in hot and dry region as wel].

0fg|ass

4.4 Hardware for doors, windows and ventilators
The following types of fixtires and fasteni Ngs are required for doors, windows and ventilatgrg.

1. Hinges
2. Rolts
3. Handles
4. Locks

(a) Back flap hinge (Fig 17.490 a): These hinges are used where the shutters are thin. These are
fixed to the backside of the shutter and the frame, hence the name.
- (b) Butt hinge (Fig 17.40 b): These are commonly used for fixing door angd win
| the frame, The flanges of hinge are made of cast iron, malleable i
I counter sunk holes, One flange of hinge is screwed to the edge of t
other is screwed to the rebate of the frame.
(c) Counter flap hinge (Fig 17.40 c): This hinge is formed in thy
) Hence the two leaves can be folded back to back.

(d) Garnet hinge (Fig 17.4¢ d): This type of hinge, also known as T-
~ which is screweq to the shutter, and a short arm or plate whi

dow shutters tg
On or steel, with
he shutter while

€€ parts and has two centres.

shutter, has a long arm
ch is screwed to the door

" () Parliamentary hinge (Fig 17.40 f): Theses hinges permit the door shutters, when open, to
rest parallel to the waj) Hence, these hinges are used when the opening is narrow

and when it jg required to keep the opening free from obstruction due to door
shutter :

(8) Pin hinge (Fig 17.40 g): This hinge is used for heavy door shutters, The centre pin cf the

to the frame ang the shutter,
(h) Rising butt inge (Fig 17.40 h): This hinge is provided with helical nicke jeings, due to
which the shutter jg raised by 10 mm on being opened. The door is closed

automatically. Sych hinges are used for doors of rooms having carpets etc: They are
used in place of ordinary butt hings,




inge (Fig 17.40 i): This hinge is 5

h -
/[i]s[rap |edgf3da"d braced doors, ang Fé

hingeés (Fig 17:48 ] and k): Si“E]B act

) nge
direction, while the double ac“”ggii-l

directions. The door closes ay

= e Sl

ing

i Spriﬂg swinging doors. Single acting

(i)

nge
tomat

Ubstj
r heavy
S used whep

atically due to spring ac

S .

;l;[f)er::t%a}:nm or T-hinge. It is also used for
or cloublr * fnr garages, stables, gate etc.

& acting spring hinges are used for
IS ey the door shutter opens only in ané
> M5ed when the shutter swings only in both
tion.

e
: |
|
= (c) Counter hap ingg ~~ {9) Szmul hingo
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Partinenlary

iE: 9 -
i, ' ° s {K) Dout Thap
Zping hings ubla acting o
[ﬂsuwhqun aprng hingn . O?G’J -.
FI0. 17.40.- HINGES. |
= 1 ‘m"l - o :
M Mo !! |
Pt :
2, Bolis: pifferent type of boits commonly used ) <« |
' for door and windew are as follows: L0 0o a0

Oontilg Suap W | Gale Hinge

(a) Aldrep (Fig- 17.41 a): It ic fixed on exteinal
doors where pad locks are to be used.
(0) garrel bolt (¥ig. 17.41 b):_It is used for fixing  |{Fig. 18.29, Vizeionen typen of door Jurges,_|
back faces of docrs. The socket is fixed to the = e G S
door frame while plate is screwed to the inside of the shutter.
() Espagnolette bolt (Fig. 17.41 c). This is used for securing high doors and and casement
windows, the top of which cannot be easily reached.
(d) Flush bolt (rig. 17.41 d): Itis used when it is desired to keep the bolts flush with the face of
the door-
(¢) Hasp and staple bolt Fig. 17.41 e): [tis also used for external door where padlock is to be
used. The staple is fixed to the door frame, while the hasp is fixed to the shutter.
() Latch (Fig. 17.41 f): It is made of malleable iron or bronze. It consists of lever pivoted at one
end, which can be actuated by a trigger passing through the shutter; the
lever is secured in a hasp and staple. It is fixed to the inside face of the door.
(g) Hook and eye (Fig. 17.41 g): It is used for keeping the window shutter in position when the
window is open. The hook is fixed to the sill of the frame while the eye is filed to the bottom rail
ofthe shutter.

() Flush bolt

{a) Aldrop bolt

CBE] et )

Eye
(1) Laich

’ [(cjﬁ‘:?:ﬁ"—"i’ﬂ

{c) Espagnalotia bell

(g) Hook Bnd eyo

(%) Hap and staple boil
TS.
%H_ FIC. 17.4L BOL B

S ———




3. Handles (Fig. 17.42): Handles are manufacmred_in a‘variety of designs.
‘5;,,“1, of the commonly used door handles are shown in Fig. 17 42 (a.b,cd e, f.g, h).

Jﬁﬁf\

(b) Bow type

(a) bow typa

Lever Hanyio
‘““1 Lack (Yaje

(LSRY}
Hangho

) Wararobe hangle (1) Lever handle

(4) Door handg

{h) Lever handle
FIG. 1749, DOOR Ha‘.NDLES. :

»

Fig, 18,31,

]

4. Locks (Fig. 17.43); Commonly used ;

~J
iocks are illustrated in Fig. 17 .43,
I _‘“ staple lixed to frame sriking plag
IE !- fixed 1o R e Lren oy
~ laich bolt frame —— _
Hasp and Stapls } i [\ .
r
: I g !
ir? ] 7o
' e A - i
i Lo X 3 I)
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[hetbegjven temporary SUPPOrt gy Fic
ml.iS h to support itself and ca,
slred centres and are usya)).
ca! eness of the arch to be co“s“_ucte Of t
(hlﬁhes are generally provideg Wheq,ed-
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span js more
[ serong abutment are avajia,
i Speda] architectura| appear
requircd- ,
Tgchﬂica-l terms u_se§ in ath;
intrados: This is the nner ¢

..)’ arch "IVe ofa

soffit: It is the inner Surface
y Sometimes, intrados anq g,
Syngnymous]y.
3)' gxtrados: It is the outer C
arch.
g Voussoirs: These are wed
\) ynits of masonry, Forming an
5) Crown: It
extrados.
5) Key:ltisthe wedge-shapeq Unit fixeq
7) Spandril: This is a Curved-triangy|a,
line through the crown.
g) Skew back: This is the inclined oy spjay, .
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evel itisj i s ;
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13) Pier: thisan intermedia '
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16) Ring: It is a circular course formin
~ onering,
17) Impost: It is the projecting course at the upper partofap
: the springing line.
18) Bed joints: These are the joints between the voussoirs which radiate from the centre.
19) Centre or striking point: This is the geometrical centre point from where the arcs
: forming the extrados, arch rings and intrados are described or struck.
20) Span: It is the clear horizontal distance between the supports.
2) Rise: It is the clear vertical distance between the highest point on the intrados and
springing line. ;
17 Depthpm hgeiggh t: It is the perpendicular distance between the intrados and
_ extrados. o ) istance, meastred
5 e e hrsedthlsolil: 'gflzll‘gpiesr:;i:g‘[:g:}ti glosrtlat];nd back faces of an arch.
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gontal, thus formip a

(ii) Isosceles arch

P A ommon i arch
Segmental Arch: This r];srrzht:f ;rch lies i) Eqwr.a et
2. he ce

which t!

i hes
Poinled arc
e ofarch of ingi line. The thrust @

e SPrinEE ent is an inclined

e d:ie fhe abutment is an Inc

transferred to

direction. Sl
3. Semi-circular .
springing line and the shape IS cf

; ich the centres lie on the
is modification of semi-circular ar}:hr;:d\a::rtche st ey
T T s semi-circle. The thrust transfe
a semi-circle.

ki b .Zlillta!. L]

n vertical direction since he skew Dat 'sperfectn'y hori ) . o

4, Hor I ) I _ rch a“' k]‘ !I 'HCGlp i Inore cnan a semi- H’Cl i
: s : hi h ta chh SﬁhESIEpE ofhorses ceg, 1 rporatl lg S

. .U.Seshﬂwﬂrf . e ( e
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ai.a‘l;ﬂ;t;:eﬂz;t;sl:e'r;;ed may be equilateral or isosceles. If the triangle formed is isosceles thep
; 5 ch. :
gl;;;Zﬁi’:ﬂﬁ::a;hﬁ:?;iz;hsr form of pointed arch which has deeper depth at crown than at
springings. It has four centres, all
located on the springing line.
7. Florentine Arches: This is similar to
Venetian Arch except that the intrados
is semicircle. The arch has thus three
centres all located on springing line.
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3 arch

-

- shaped and sized of voussoirs of the [ Crossalia I -
arch and fixed in cement mortar. The l .

fully dressed which is set in cement
mortar.  Up to depth of 60 cm, the
Youssirs are made of full thickness of the

. S&‘;@Mf%d
(ii) €t 2 numy,

. rs of
Alres: .
%ntred Arches: Segmenty) e

i . arches, Aat arches, horse h mi-
eular art 3 é
cul arches come under this ty;e a,.cf,h i
imes a perfectly circular arcy, knoyim
also provided for cjr¢

ol

5{1“8‘]

el

wn as Byl
i : ull
his ular w;j d s
# upalC : n Ows e b -
:,»{aw-'- in figure-13.18 helow. 5 brios Soamen s

L{/\Q\\_L

o o X1

S *: qullatera A

Y Vo)
@m@\

- / T
I v . WO cusped
. AED ARCH FIG. 11z p . -
220, FOUR-CENT) i W'E-CENTHED A
e R H) IBEMIL-ELIPTICAL, mcft?“ v Fig. 13 i
B 136, Varigys t3pes of arches.

2. Two-centred Arches: Pointed archec
this type of arches.

3. Three-centred Arches: Elliptical arch come under
4. Four-centred Arches: Venetian arch ang Tudor
shown in figuie-13.20 above.

5. Five-centred Arches: This type of arch has an attractive semi
asshown in fig-13.21 above.

lilee Semli-elliptical arch and Florentina arch come under

this type of arch as shewn in Fig13.19
arches come under this type of arches. As

(ifi)Classification of arches based on material and workmanshjp:
‘%m{ches: (i) Rubble arch “(if) Ashlar arch

2.Brick Arches: - (i) Rough brick arch (ii) Axed or rough-cut brick arch

(iii) Gauged arch . (iv) Purpose made brick arch:
3.Concrete Arches: (i) Concrete block unit arch (ii) Monolithic arch
: = s s O o
1.5tone Arches: - ma? L

(i) Rubble arch is constructed of _
hammer dressed rubble stones roughly | i :

span ofarch used is up to 1.00 m.
(=) Semi - circular arch
(ii) Ashlar Arches: The stones are cut S
o proper shape of voussiors, and are [ 1

=
o

ik

arch. The fig-13.22(d) shows che | Voussoirs*
alternatiye arrangement of voussiors. —— )
Flal arcl
(c) Seaniental arch @
1 TONE ARCHES
G, 13.22. ASHLAR STOFS ~ -
T e——— Page 210
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REDATED JOINTS IN

which th 24
shown! )
- “D E
L mf.?éﬁoog ASHLAR STONES
< U AT A -
ricks, they ar¢ cotegorised as:

the nature

(iv)nependind *P°"
2. Brick Arches rod with 0712
* earance OF archis s

pricks. without cutting bricks ta the
n{thb greater thickness 2% the extrados
 Arches: They 7 poiled so this type ofach

5 ick A
(i Rough BrICE Ty jonts are 78
+ 035. Du

of voussirs: 1%
shape thickness i int
sed brick WoT

and smaller
is not used for eXP°

1 BRICK ARCE:
of bricks which are cut weape-shaped
thickness along the redial lines. The
cks cut to wadge-shapes are not

cchis constructed
re uniform
because the bri

This type of brick a
Due to this the joints @
t very pleasant

(i) Axed Brick Arch:

with help o brick axe

appurtenance of the arch is no

finely dressed

(iii) Gauged Brick Arch: This type of brick arch is constructed of bricks which are prepared to
by means of wire saw. For this, only soft bricks

exact size and shape of voussiors by cutting it
(called rubber bricks) are used. The joints formed in gauged bricks are fine, thin (1 to 1.5 mm) and

truly redial. Lime putty is used for jointing (see figures shown below).

(&) Flal arch
(b) Semi-circular arch

FIG.
(iv) Purpose made brickli-zel 'GAUGED S UCES ARCHES
manufactured matching with r:;:t: 10 this. typeof Beic -arch, :the br'ic!:s are purposefull
g : osefully

workitdacito: i ! e exact sha i
P Lime putty is used for jointing pe and size of voussiors, to get a very fine
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guch a}ffape and size ol voussiors. Jaints nfade
exacl® es is usually used for casting blocks.
1:2 .,:;wﬂ e number of arches to be constry
onl

Itis costly

to
cted 15 ver cast co

v large,

ncrete blocks i
and is e
ic Concrete Arches: s economical

olith
n arches are constructed from

(i) Moypes of

4 rocedure of arch:
n-uctan P
Eg:ss[mctian procedure of any type of arches is cor
i {lation afge,_tgdng or form work:
i) Insta’ <o is the form w .
4 & Cent?glgogrlrseshorfd withc:q: fer constructier of arch and th
5huumim::r wuaks cenreri'n:glnmtfédbﬂs af the arch while cent:r'upp;er N TR
2 orks, cent ay be made cf ing is instal
* . ersoffitofthe arch and then Piaster:_ade ¢t f1ud masonry wnstru:tedlet% match with the

For wider soffits and large spans, timber or st
eel centering is
used.

wleted in three steps:

i ing 0, !J."Ch-'

(,;)£GY;‘ggérinstailation of centering, skewbacks arz
arranged in proper and required forms starn’ar:‘
the crown. l :

. Finally key-stone (or key brick) is inserted
. ARer placing leey stone and all the voussi
jece is eased by slackening the wedges sc that it is lowered by a height of 2 to 3

¥ of Zto 3 mm.

This process Is essential to permit the . i
i . 5 2 vouss i
essential requirement in stone arches. $210rs to settle upon their Leds properly which is

ﬁf:l;f; sq:;(rep;red and then voussiors are
ewbacks and proceeding towards

Zn lhal all voussi rl -] on
2 orsare .DCI( d in iti
; PQSIt on.
ars are proper IJ‘ bEddEd. the center or turning

{iii} gemoval of centering:
" The centering is removed when the arch gai
i gains suffici =)
: gg; T:‘é}::g;:i;_’?f‘l gvﬁa{} of centering is done by luas:rltlitniﬂt.tﬁggfz?a'
el > 7.00 m), sand box methcd can be used for | ing wedges
avoided. or loosening, so that socks are

« A sand box, shown in figure-13.30 below i
box with a plugged hole at its Dolbm placecbelove theprap W wiieh sand le:fflestin

« Prop rests on the steel plate placed on the top of sand

@Li tels
A lintel is a horizontal structural m i
ember designed t
~situated abov ani i a suppart the loads of th i
uemd e i’the Iupn..nil_'_lgs, and then transmit the load to the adjacent w':l; it i ol lhe.wa_ll
s supp . Lintel acts as a beam and its width is made equal to the width g(p;nallrgngzv:r wbh'Ch .
ach end is

expanded beyond the edge of openi i
e ge of opening known as bearing. The bearing should be minimum of the

{ii} Height of lintel
{iii) 1/10™ to 1/12% of the span of the lintel

}Turpose of lintel_
T h_e purposes of lintel are
L T i i
alr  Toactlike a bridge over the openings like door, window, etc

ii. o transmit | a i n ot nt wall port VEr which the
oad of wall above the j P
0 v apenings t he ijﬂCE t 1 ion ove i Y

When it i ida
Toleh L;Seﬁ_rnmll_d th.rougr_wut the length of wall, it 2ls0 acts like a sill banc.
ings invariably in wall for the provision of door, window, cup boards etc

e :
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are light A by, ke |
{i1) The depriy
cted over empoy
puction of linte|
e ol end joing

I

Fig,
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tone lintels

Stone lintels are the mg
Jintel consists of a simple o
mings in brick wal), Drasse,
ed in the form of either
ol stone lintel is |
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. FIG, 139 STONE LINTEL,
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width of brick Sometimes,

munction with | Oem thick
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(a) Langliudinal section
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I i sed loade -
(5) Steel lintels ided when the span 15 large and where the super impo ds are
Steel lintels are provi

= Wil\.ry |
I < ; ; A
‘aists or channel secticas either used singly _or in cumbmanun of ¢ o
consists el roli;ed SI”LJ;I:BU’ the steel joists are either embedded in concrete, or tladdeq , .
three units. When use .

S d Wit
i és its width to match with the width of the wall, Whep More thap unh
stane facing So as to e lkept in position by tube ceparators. *
unitis placed side by side, they are kep ;
I I I ) S ——— I
il o] T_I
S — L
= {a) Elovation c
3 Stane
@% el Ll -~
(w) . ® ‘()
Cancrota © Blono Multiple
ambadmeont facing unita
{b) Cross-soction
FIQ. 13.6. STEEL LINTELS,
(5) Reinforcad Cement Concrete lintels (ReCC lintels)
RLC linte] Possesses higher strength, rigidity, fire resistance, lesser econemy apq Casp |
construction, Thys, they are extensivaly ysed now-a-days. These can be used in any SPRL Itz -
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. JOINTS

el " 5 used in buildi -
Chﬂp ward i ll?i |? us C:mm Id'lﬂg ph_ralsmg to cover element <
€ (unctions e.g. beam-column joints and isolation joi s which have to perform quite

ints.

. differe;‘omwr the jont has to provide continuity of struct
- 1C F oF
in e, avthe joint. ural action between the members

A the joint has to ensure separalion between the adj:
! [hEb;r e she J independently i o adjacent members to allow one

‘ me‘“ stude of exnansion or contraction of all "
nag!! ; S + all construction materia
. T?;a 5] used and the extent of variation in temperature and moistulrseciz?u:”:tupon the type
g ; o ent.
oue to this. the SPeC'al provisions should be made to control or isolate therm | and oth
, D ? ments © Jvoid danger to the structure, al and other
mo jon i i .
The control of expansion IS achieved by breaking the continuity of a structure, by
¢ . roducing ioints at regular intervals. Such joints sub-divide the structure in to smaller units
in mit free movement of each unit. s

and also per

hasic “easons [or requiring joints are because:

per or structure cannot be constructed as a monolithic unit in one olacement of

e mem

cgncrete; v ¥ 2
¢ member has to be of limited size so it can be handled by cranes, etc.;

o the sgructure of member on one side of the joint needs to be able to move relative to that on the
other: ;
- the design a_SSI.I.ITlptICm

is simplified.

s for the structure or building need the joint at that point so the analysis

Functional requirements of joints: _

Joints should be designed so that they fulfil the following requiremen:s
1. Exclude wind. rain and snow.

. Allow for structural, thermal and moistire movement.

2

3. Cood durability

4, Easily maintained

5. Maintain the thermal and sound insulaticn properties of the surrounding cladding
6. Easily madeor assembled

5.1 Type ofjolnis _
There are a number of ways in which joints can be classified apart from the broad divi
above. Joints in Structure, according to they perform, can be categorised as follows:

?), Construction joints i :
' \;.-Expansion joints " .

3_lsolation joints -~
‘4 Contraction joints ’
75- Sliding joints _

sion stated

1. Construction joints

. A construction joint is defined as 'the surface where two successive placements of concrete
meet, across which it may be desirable to achieve bond and through which reinforcement
may be continuous. Generally, because continuity of structural action will be required across
the joint, bond will be desirable and the reinforcement will bwp_ti_nﬂlg,

. Construction joints are joints formed by the interruption of concrete: placements.
Cons'{ruction joints should be placed at locations planned for expansion or contraction joints.

« Ifitis possible to plan construction in such a way that the day's work end at an expansion.or
construction joint, the need for*contracfiun joint will not arise.

. For structural stability, it is necessary to ensure that the construction joints are provided at
pre-determined locations.

——
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S Forstructural stability,
are-determined locations.

iLis necessary {0 ensure that the construction joints 4ra Provideq
il - - at

i ruction j
Types of construction joints/Location of corfstruction j
Members (Important): r
The recommended positions for constru
follows:

oints iy Di
fey
en

tion joints in different structural mmpﬂnems
i

(i) Construction joints for slabs:
In case of slabs supported on two sides: )
* The construction joint should be vertical and parallel to the main reinfo,
middle of the span at right angles to main reinforcement.
* Alternatively, it can also be provided at the middle of span at rig
reinforcement.
In case of two way siabs:
= The joint can be provided near the
middle of the either span.
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pe hor : T
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case of concrete or RCC. walls, the
lnEgtED“ of horizontal construction joints s
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overned by the fcllmo\r!ng factors.

' convenience in setting the formwayrl
11 Ease of access for compaction ang

(b supervision of concreting,

) HRLC
fgrmation of key. The key is formed by use ; A 1w
ofbevelled edgad planks on the inrer face of
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0] Fig 2431 1)
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) . - b1 Shae of i afer g
2. Expansion joints ] :

What is an expansion joint?

In building construction, an expansion
jointis a mid-structure separation EXPANSION Jount
designed to relieve stress on building

materials caused by building movement L

induced by:

- thermal expansion and contraction
caused by temperature changes, ]
- sway caused by wind,
- seismic events, etc.

Expansion joint systems are used to = a
bridge the gap and restore building ]
assembly functions while

2ccommodating expected movements. EXPANSION JOINT

" P —
The term "movement joint” has been Fig 141
widely adopted in preference to Pians shaving Inaion of expansion jeiet it
"expar:siun joint” as it . more buildings of differend thapes

) : d
appropriately encompasses the fact that building movement results in beth compression an

expansion of the material installed. d

sccommodate
Txpansion joint systems are integral, yet often overiooked, cam;;r?r.enlf dmgne:;?u:fi'} S e
tyclic movements. Expansion joinis are provided (o accommodate [ie £xpan

—— 3
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ompressive
d by the formula:

cion x lenyth uf the structure (in cut) x change of Letmy
) ]

building parts and to relieve €

. wise dev
stresses that may otherwise develoy Total =
e d:]s
) IUT‘
(N ofa structure can be obtaine .

I'= Co-efficient of lincar expan
IndegreeF = ................CIT.
Based on this formula, it is seen that a structu

through a temperalure ciange ol 50°F. ¢

u“ﬂ'(.
re 30.00 m long expands linéarly by aboy, G
m

Expansion joints: ildi
Not necessary for small and regular structures or buildings

May require provision of one or more expansion joints when length gf structure is > 45 i

the structure changes direction for instance in L, T,Hand U shaped §£|iuctures. ir
The recommended maximwwﬂex ansion joints 30.00m.

There should be complete discontinuity of masonry, reinforcemert or concrete at the joing »

the gap should permit unobstructed movement of adjecent pars. by .
Joint is formed by providing an initial gap between the adjecent building parts

lich
; : : T [y &
wideried or shortend while accornodating the constraction or expansion of the building, s
Materials used for expansion joints should provide neat appereance and serve Boay

architectural fecture in the building.

Material used for Expansion joirts

(i) Joint filler:

It is readily compressible material which can accommodate the expansion of adjecent parts of t),e
joint and has ability to regain 75% of its original thickness when pressure is released. [ additio,
it should be durable, resistant to decay (weathering, termites etc.) and regid enough to permit
formation of straight joint. Betumen, betumen concaining cellular material, corl Strinps
??Itura! or cellular rubber, expanded plastic, mineral fibre, coconut, pith etc. are used as fﬂl'm:
fillers.

(i) Sealing Compound:

The function of the sealing compound in a joit are to seal the joint against passage of moisture anqg

to prevent the ingress of dust, grit or other fereign matter into the joint. It should he insoluble,

non-toxic and tintless and should be reaily workable for placement in position. Mastic or het-

applied bitumenous sealing compound is commonly used for this purpose.

(iii) Water bar:

The function of water bar is to seal the joint against passage of water. The water bar may be of;
(a) Natural and synthetic rubber, polyvinyl chloride (PVC) -

The rubber of PVC water bars are manufactured in a variety of different forms such as dumb bel/

type, centre bulb type etc. '

Rubber Water Bars

!
!
|
i

@:om::G)Mﬁ

PV.C. Waler Bars

| _Fig. 85.2. Rubber and PVC water bars. Fig. 35.3. Metiolic woter bars. |

(b) Metal water bars - The metal bars water bars consists of thin strips cf copper, aluminium or
other corrosion resistant metal. Galvarised iron sheet water bars are also recommended in
view of the high cost of copper. However Gl water vars should not be used under corrosive
condition. The width of metal water bars varies from 15 o 20 cm and thickness > € 56 mul
gauge. The metai water bar should have a U or V fold in the middie to allow fur expansiun and
contraction at the joint.

L3

—
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Typts of expansion joints in building:
Expansion jﬂfnt; in roof level

Expansitlﬂ joils ll'! floar levels

Expansion jnints in walls

gxpansion joint in foundation

BUILDING BLOCK

7 c - TERRACE
; se— L FLOOR
/ g g
% | i EXPANSION
. T JOINT
4 priy 0
/ L AN L 1st FLOOR
| 1 II
” d
| NZ4PA
)
1
I

] GR.FLOOR
o= o 4| 7, —— ':_E_EGL
E
P L.AN
Fig 248 ] SECTION. X X
Plan showing locaiion of expansian joiat between )
? \wo building blocks Fig 245
7TV 7
pPLASTER / / /
| M5 ANGLE BRCKWALL Y /| — L expsion
12FﬁITIGAP—l ; / JOINT
7
15
e ] nm AP ] Leien eno
’ SLOTTEDEND AC COVERING SHEET
BRICK WALL ~ - DETAIL AT-B
DETAIL AT- _
Flg. 147
Fla. 246 Details of expansion juint between walls [For plan refer Fig. 244)

s of expansion joinl hehyren walls (For plan refer Fig. 244,

Plan shwoing location of expansion
joint between two building blocks

5.2 Treatment and detailing of joints in the rooflevel:
Treatment and detailing of joints in the roof level can be done in following steps:

(i) Pravision of expansion jm'n.;:s inroof -
Expansion joints in roofs should invariably have a joint fillers and the waterbar to avoid leakage
I a7 water through the joint. The joints in flour of roof should he sealed to prevent rubbish
accumulating therein (Refer to Fig. 24.8 and 24.9, Sushil Kumar),
. O . 'S
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BRICK SURFACE.
PAINTED WITH =1
=5y

PRE-MOUL DEN LOINT —

BITUMEN (i s FILLER
"o WATER BAR
JOINT F |
ILLER RCC SLAB - ]
s i
e 0 W=k :
49 . C : . i
- by S -
. e ] e
RCCsLAB 5R00VE — |1\ \ N\ N
§ N
BR1L‘KWALL-I PLASTER - \ r_EXP&NsMN
| JOINT
= : \
OETAIL AT-C.. \A :

Flg, 248 Degsits of £xpansion joinl at roof level (For section refer Fig. 245  Flg 249 Alternative method of u(-aning eXpansion join 5 00 fxe
(Aliernahive delail ar C)
(ii)  Provision

of expension joints in Chajja’
bolconies eqc.

- In long chajjas, balconies and
Parapets etc. the eXpansion joints may be provided at
center to center SPacing of € to 12 m. The expansion
foint in sunshade should be stopped at a distance of 5
cm from face of the wall where the slabe is
embedded. The gap of the expasion joint in the
chajjaslab should not be field with any material (For
details refer to Fig. 24.12 and 24.13, Sushil Kumar).

1ii) Provision of expansion joints in Verendah slab |
In case of covered verendah slab, the expansion joint : Fig, 2412 SUNSMDE;
may be spaced from 12 to 14 m c/c. the joints should :
not extend beyond the wall (5 cm from wali) and its

Plan shiwing lecaiog of EXpInsion joinl in sugghade |
gap should be sealed with water bar and sealing :

. &Y~ CONCRETE 8% BLOCK
compound (refer to Fig. 24.14).= : }
To prevent cracks in masonry above or below the VY2277 74 ° Il L7 72
expansion joint, it is desirable to provide vertical /i S i ] |
butt joint inmasonry supporting supporting the i BRICK WALL L {
verendah siab right from plinth level. In situation i X :.
where it is not possible, RCC or plain concrete bed !i; — g@)};{;);:l%}tlg JOINT 1Ll
block should be provided in the masonery below the | { ? - 1 |
expansion joint in slab (for details refer Fig. 24.14 to ' =1  rccsian :
24.16 Sushil Kumar). [ J:CDMCRETE 8ED BLOCK !
When verandah slab is to be cast at the same lgyel W UEESes 0 e ) | !

L]
and in contiuetion with the floor slab of the room, [ L7 a CZL ///Az
the percentage of distirbution reinforcement in the j-__ l20M . 120M o}
portion of the slab resting on the masonry should . :
bwe increased tu twice its norma} amount.

PL AN |

Fig 2414 !
Plan showing cxpansion joint in 3 varan@an .‘hh.. '
% < M
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. floor leve

) -ioints in the - - :

5.3 Treatment and detailing of j(,;;:xels thie EXpansion ]D-m;;S st—osll‘l:acilht?evfnav;mnbl|rI“ Sany
g . 4 i or . i (a]e] ra

I';m mEavisianof SaRension ,n;msranaf:zr through the joint. lu::lll"[‘_’c':;r:s (except ground—ﬂorsy Sehaled

the “vaterbars to avoid leakage o in. The joints n a : Shoujg

) : herein. | ; nd 24.11, Sush;j
;u [}r-u;u_-:;‘][ glc;:urnul.-mbon ofdlsrlf,c’itjlfti.nlpig below (Refer to Fig. 24.10 a il I(Ut‘nar]'
e sealed with water bars as si -

OVEL SHAPED )07
s ' ‘ . AC SHep
f _ € COVER NG,

T FLOOR PRE CasT 1
. Expusioh FINISH TiLE LA'DWEREnm’
:isA. g |
T oy REE ;
X Eo=gs o SooadT—SUAp
i JOINT Figy g |
! . :
} GROOVE P WATER BAR :
i ICEMENT PLASTER PLASTER !
[ [WITHA FLOATING 4
| |COAT OF NEAT :
I |CEMENT AND : Vi .'
! |FINISHED WITH o [eassa; i
{ [CKCON oF  BENEEE] [SRAA - Lag |
. JUME WASH SEURCME MR M K I

| P A.CSHEET

| : COVERING

; .

DETAN. AT-E DETAY.-AT.D

Fig 2411

! Detals gy F¥pansian joipt ag fourdanon Jeve| (For main wlsaiuu_n:kr F-__;-: .‘4.5!'I

I
i Hlg 2430 i
|

. o . o) 0
Dstails of capansicm joimt 3 frst foor level (Tor sevune: refey Fig. 243,

5.4 Treatment and joints in external walls:

The centre to centre spacing of joints in all continous external and inte
not exceed 30.00m and width or gap of joint should preferably be not |
should start from top of foundation concrete and should extend
bottom side of cooping. In case the wall

should start from top of grade beam. The Positions of these joints i
244 and 245 below:

= _———_h-'-_"--'———_.__________ " a
Z c - i— TERRACE
” . Jr L. 1 Floor"
)
L EXPANSION
R o P Y JOINT
5 _() N Z L1st FLoor
- LA #
~ . BLOCK
fqa@, g
[BURDING Block X ¢ | x
i :
> =ENIT :
' s OFENIMNG = GRGEL DOR
« - :
<L sect
B s EXPANSION JOINT
PLY AN
Fig. 244
Man showing locatian of expansion joinl henween SECTION . X X

1wy building blocks

t

Flp. 245
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p BRICK WALL

LF!XEU END
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JOINT SLOTTEDEND
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| ALL
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Deils t.I[. espansion joint Between walis (For pian reler Fig 2440

Fig. 4G

oint henvred walls (For plan gelee Fip. 240
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ot behween two buling blocks |
hods of treating an expansion joir}t in wa_lls are éhown in Fig 24.6 & 247 abave.
heets which may be of aluminimum, hard board, AC

1l are covered with covering s
sheet or timber piank. The sheet covering is firmly fixed to the wall on one side of joint with the
Lielp of trawl plugs and screws provided at 30 cm ¢/c and fixing through oval-shaped slots to the

wa'l on other side of joinc. The oval shaped holes permits the movements at the joint without

damaging the covering sheet.

ils of gapansion J

Alternaiive met
The joints in wa

is higher than the other, the soii below the higher

Cpressure than the soil below the lower
ve_complete saparation of two paerts by

oint is similar to that of an expansion join
difference in the unit soil pre

t. The arrangement permits
ssure without causing

it is desi
detailing of an isolation
vertical movement of the building rts due to
any damage to the structure.
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t eneral, an isolation joint i ;
;_slgf Lcture In 8 118 joint is provided to t .
iz e sf:lts of the sdjacent building parts wihtout damaging luait{}iec;ri;-t horizontal or vertical
A28 ing or s e i
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Fig 2424
Details ol iﬁelaiicu juiat {¥or elevation cefct Fig. 24 23)
Countraction joints
shrinks in 1t5 volum. te magnitude of shrinkage OF '
the mix. Hence the

A

¢ When concret sets an
contraction is almost directly prope
contrete mix having more water i
the concrete dries and the te0
cracks are fo
dimensional chaniges shou

o This contraction joints may be
discontinuity of both concrete an
jointin which there is discontinuity of

as shown in Fig. 24.26. It may be noted th
complete 0T partial separation of the adjecents
igint is dummy join

© The third form of contraction |
member to actasa joint as shown in Fig. 24.27. Th

thickness of the member.
WATER BAR

d hardens in air it
rtional to rhe quantity of of water in
concrete mix having low stump value. When

sile stresses exceeds than the. tensile strength qf._conc_r_eteg._'the
his pheenomena in building continues during 1ts Iife time 50 such

of in its planning and detailing.
contarction joint in which there is complte

Fig 24.25 of it may be partial contraction
forcements contonue acrosss the joint
pis provided for the joint but only

rmed in concrete. T
1d be taken careé
either 2 complete
d steel as shown in
of concrete but rein
at in both cases N0 ga
ections 1S created.

¢ in which a groove is created in the concrete
e depth of the groove is 1/3to I35 of the total

WATER FACE

Fig 2425
<cctionnl plan showing derails of complete confracsos! Jjoind
in 'he wrtt of 2 reseryolr
t
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— WATER BAR

action a5 show

and alsg Permits
N in Fig, 24.29 below,

Flg 2426
: traction joint ip the wa); of ;
Sectiona] plag showing detajls of partial contr 4 i
1- WITH JOINT FILLER
o/3aTto D/s u iy l
] g : LA :
|
FLOOx
SLA B
; Fig 2427
: mwmy iein (g_or_\JracHOﬂ_i_g_: 'm'l__a_-f‘“:“"? floor siap
Sliding Joings
\{is type of joing i Provided betweep two parts of structyre when one part has terldency '

slide over th due ty Variationg jn temperaty e and moisture Content, A typical exampie of
this join; i treatmen; BIven to the R slabs ap €ams on the masonry wails, |n Order ¢
acilitate frp Vement of the COMmpanents of the jeint, PC ur to the Casting of slab, 5 6 mm thick
layer qf rich cemeny Plaster (1:3) Inished js Provided pey, the area bearing on the Masgp
walls, The ring plas Eris is thep finished v athick cgqy of lime wg h or Covereq ith krafy
Paper, Afte sting, the Sides ang pof the slab ang beamg to come ip Contact on
Painted iy Ick coat of | tumen, This trea b Weep the
Surface of Concrete and masonry i

i -4

i Copwg )

i CONC, 6L p i

i TERRAC I i
BT Biiumgy

| anmm |

|

i

" UNFILLep
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of floor construction joints in large structuras
| he factors to be kept in view while docidin i
’elow ground level) \.)[ la:ge structure are;
1) The contraction joints should be provig
75 min two directions at right angles The
to an 7.5m x 7.5 m.

I.Uvision

8 upon the type and location of points in floor (at or

ed at centre to centre spacing varying between 4.5

maximum size of floor parels should normally be not

2) In EaSe‘ the floor slab is reinforced, it is desirable to discontinue the reinforcement at the
contraction joint.

3) The floor panel should be cast alternatively in chess board fashion. The adjacent slab
panels should preferably be laid after a gape of seven days. The joints should thereafter be sawn
toa depth of about 20 mm and filled with molten lead or joint sealing compound.

4) Isolntion joints should be provided at junction of the floor with column, walls etc. This
takes care of the horizortal movements due to contraction as well as vertizal movements due to
difference in unit soil pressure under fluor and columns, walls etc.

5) Expansion joints should be previded at intervals of about 30m to accommodate thermal

movements as shown in Fig. 24.38 to Fig. 24.41
In case of floor slab of factories where there is possibilities of wheeled trolleys moving across the
joints, the edge of concrete face should be protacted by steel angles as shown in Fig. 24.40

Angle
= S j Strap
,I_FSOM . 750M 4 T50M  T50M ey
¥ T ™~ s "
b3 & ! s l
a | ! Floar ¥
~ | 4+ CONTRACTION JOINT| S T T
+ F——— = m e ———— e }-—— — p i ;
- N | ; ‘ ey - P & A
b3 ¥ 1 H ] ¥ y
?‘ ! ! I e » / - B
b | ! 1. Lﬁ al 6. ; Y —
+ el el A 7WW7}:4W
! C
3 | i ISOLATION  — Butding pager s Ci
b I Jomnt B Sec XX .
ru-: 1 i T
I . = P
§ il e ":*‘ - '{ ““““ o ~- ~ Fig. 33.98. Expansion joint protected by M.S, angles.
| |
3 [ | EXPANSION —
e | L L JOINT
| 1
4 E ﬁ\ P
| | RCC-COL [
) 1 4

CPLAN

i i £ jon. expanslos and isclaticn [aim
Flg 2438  Flan showing location of Eoniracil p

— BRICK WALL . B |5 i
A—GAP FILLED WITH BITUMEN FUEIAR | A l
FLOOR SLAB 1 BP0 SEAE | RO | 8 EECIm——
Lean Canc. 3 e
e
oL l
e
LCAN CONC RED
——BJILCING PAPER
DETAIL AT-A . Fig. 35.30. solation joint betuwen R.C.C. column and floor slab.

Flg 2439 Denails of isolation joint between flocr slab and wall
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Fig. 2433

ing details of contraction joint in the wall of reservoir
Sectional plan showing deia

WATER BAR )
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GAp <4 ' WATER Face
Fip. 2424
Sectional plan showing details of vertical expansicn Jointin the wall of reservoir

A
On joints also function as T
contraction joint, there should be 3 Contraction joints (atc/c spacing ¢
7.50 m) between any two expansion Joints to meet the requircments
of (i) above.

(iii) The height of lift while concreting the waj
exceed 2m and hence 3 horizonta] joint is the
joint has to be introduced between- any twq
explained in article 24.7 (Fig. 24.31)

lould normé]ly not ¢
orm of construction,
lifts. This has been

u
(b) Construction Joints in floors of water retaining structyre- i \ / "+—SE AL
* Topermit free movement, the floor slab of TESETvoir resting at or |
below ground level is cast OVer a bottom layer of concrete normally 3
M10 mix. The thickness of the layer of lean concrete should not pe —WATER
less than 75 mm. A layer of building Paper or other suitable materia] é FACE
is provided over the Jeap concrete to facilitate free movement of the

floor slab above.

" The wall and floor joints should be in line except where sliding joint

¢
s provided beiween wall and figor. Hence the centre to centre _L¢__11J
Pacing of contraction and €xpansion joints in floor should be 7.5

30 m ‘espectively. The joints should be provided in two

Flg. 2435
direc; ' a lon joint in floor ‘

: s atright angles to sach other, The.contractmn jo Horizonta consiagion
ould normally be of complete contraction type (reinforcement Joint n the ) o
1Sfﬂntilm:d] and as far as possible, the floor should be cast

a!EEI"na‘u'l.'e!y

) : ) feservoir *
1 chess hoard fashion, :

— - o




T M -~ S:
5.5 reatment and joints in sheai w:l!_l rural walls included in the builg
horr walls are specially designec strv f the wall due to wind
i i D ) : 2 0 ,
horizontal forces lrlmt are induced in the planc

Olher forces. ded in high-rise buildin -
® They ar;(‘r‘n;in!y flexural members and usual!ye';;(;;::drodrces. ’ BS to avoig , "
Shen ol the high zize bulioings under? th which can be used tg Simulta,,.
*  Shear wall has high in-plane stiffness and St!;;n]%adr Simuy ta“°0u3|y
i . vi S.
resist large horizontal loads and support gra
n twelve story oy so beam
* However, when the buildings are tall, say more th.."i’—-é‘:;e column junction WDT ;DQ‘.QQI_[_,mn
Sizes workout large and reinforcement at the beam LS 2 16 15 I rks q Qutt.
heavy, 56 that, there is a lot of congestion at these }Em byt “’;1 t t0 place ang
Vibrate concrete at these places, v/hich does not cor_ltrz utt?lio t t;‘ aher_Y o L‘“l‘illllgs‘
These practical difficulties call for introduction of shear walls in ig “-rlse bUIldlngs‘
Deep straight walls or angular, U shaped and box shaped shear walls were used baseq "

functional and architectural requirement of the high-rise building.

ings e

o

arthquay, o
ang

———
mShear wq))

(o ?T‘ﬁ

L 1L L

Shear wall types and efficiency

R
Shear walls may be constructed of: “\\\/ i
1) Cast-in-place, reinforced concrete e
2) Precast concrete Shear wall structure

3) Reinforced masonry
4) Light-frame stud construction sheathed with structural wood, panels, such as plywood,
~ oriented-stand board (OSB) or diagonal board sheathing.

* Reinforced concrete or masonry walls are effective in absorbing energy if firmly tied to floor and
roof diaphragms.
Shear wall must be well proportioned to avoid excessive lateral deflection and high shear stresses.
* Shear wall should Occupy @ minimum of 20% to 25% of the totai number of bays.
There are generally very few openings or penetrations in shear walls. If a shear wall dose have

regular penetrations, its structural action is intermediate between that of a shear wall and a
moment resisting frame.

Treatments to be done for joints in shear wall
1) Special tension anchois (as shown on next Pages in Figures) should be arranged between
shear wall and diaphragm to resist the unlifting and Gverturning tendency of the wall due
to the shear at the top of the wall.
2) Reinforced concrete or reinforced masonry wails ar= effective in absorbing energy so the
shear walls constructed in such way must be tied ts floor and roof diaphragms.
3) Asfar as possible the joints should be minimised between shear walls and diaphragms and

gaps should be sealed with suitable sealants. _

C!ass notes on Bullding Tecoology /BE -V Semester/By: Er. Xhusi Man Gurung,/
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‘cion of Tension Anchorage for shear wall and diaphragm
avisl

IFig: Pr

Figure 6. Corewall attachment 1o roof
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(hapter - 6:  Temporary Constrycyqp,

6.1 scaffolding: Single and double scaffolds
) when the height of wall or colump o othe

about 1.50m, th_e tercr;porary cor]istructmn is‘needed to support the platform over which the

workman can sit and carry on the construction works, Thesz, temporary structures,

lose to the wall is kn & :
constructed very ¢ 10Wn as scaffoldinp, i
timber especially bamboo or steel framework & They can be made either by

mon pa
. Standards
These are the vertical members of the frame-work, supported va ground or drums or
embedded into the ground.

(. Ledgers
These are horizontal members, running parallel to the wall,
[Il, Braces
These are diagonal members fixed on standards.
V. Putlogs

These are transverse members, placed at right angle to the wall with one end
supported on ledgers and other and on the wall.

V. Transoms
These are the putlogs whose both ends are supported on ledgers.

vl. Bridle

This is a member used to biidge a wal! opening: supports one end of putlog at the
opening.

V.. Boarding
These are the platform to support workmen and materials; these are supported on the
putlogs. :

VI, Guard rail

This is a rail, provided like a ledger, at the working level.

Toe board

These are boards, piaced parallel to ledgers & supported on putlogs, to give

protection at the level of working platform.

Types of scaffoldin
1} Single scaffolding or brick-layers scaffolding

2+ Double scaffolding or masons scaffolding
3)- Cantilever or needle scaffolding

4} Suspended scaffolding

3+ Trestle scaffolding

6} Steel scaffolding

J)-Patented scaffolding -

1) Single scaffolding

Standards are parallel to wall aboyt 1.2m apart and 2 to 2.5m interval. Ledgers connect
th;e Standards and are provided at a vertical interval of 1.2 to 1.5m. Putlogs are placed
with one end on the ledgers and other end in the hole left in the wall at an interval of 1.2
t0 1.5m, Then, wooden planks are laid over putlogs at the tue of the platform toe board is
ﬁ"Fd_ in order to prevent the full of materials & equipnient. At convenieni height guard
f‘ﬁif Is tied paralle] to ledger. The standards are tied diagonally by braces and each
lunction is tied with Gl string. Such kind of scaffolding is generally used for brick-laying
and hence cailed as brick-izyers scafioldiny. This is also known s putlogs scaifolding.

27-May-1
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Standards 41Gua

dbcar

Plank

A “.unu_\“
=

Pulog

1144141 [SEANETE

M

—i “Standard |

£

(b) Ve 1

(a) View ) : )
Fig - Single scaffolding or brick- layer's scaffolding

2) Double scaffolding or masons scaifolding
wWorking
" platiorm

o ——
Standards

Fig - Donble scaffolding or masons scaffolding

When it is very difficult to provide holes in the wall to support putlogs then scaffolding is
constructed by using two rows of standards called Double scaffolding. Each row thus forms a
separate vertical frame work. The first raw is placed 20 to 30cin away from the wall while the
other row is placed at 1m a part. Putlogs are then supported on both the frames. Rackers and
cross braces are provided to inake the scaffclcing more strong and stable. This type of
scaffolding is also known as independent scaffolding.

S R i W

; 14
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heedk’. S

g O needle scatolding

.EL'. el

1 E‘#QLL!‘L e *_"

M 7’—6“3!1'01"“- i
]

Slandard

(b) Double frame

Fig - Cantilever or Needle scaffolding

caffolding 1nay be single frame or double frame type. In singie needlc type, the
andards are cupported on series of needles taken out thiough opening or through holes in the
bt eedles zre srrurted inside the floors, through the

yall. But in casc af dou
openings-

ble frame type, n

such types of scaffolding 2re used under the following circumstances.

a) When ground is W
b) When -onstruction of

¢) Whenitis required to

4) suspended scaffolding

Thisis a li%ht weight scaffolding used
working platform is suspended from roofs by means of wire ropes 0

can be raised or lowered at any desired level.

5) Trestle scaffolding

;l'his type of scaffolding is used for painting and rep
1m. The working platform is supported on the top 0
adders etc. mounted on wheels.

6) Steel scaffolding

St i ;
eel scaffolding is practically similar to timbar scaffolding except that wooden members are

T

S‘Eg};‘;ﬁl}:} csamel tubes and rope lashings are re?laced by steel couplets or fittings. Such

higher firEre;? be erected and dismantled rapidly. It has greater strength, greater durability and
istance. Though its ipitial cost is more but its value is higher. The use of steel

scaffolding is growing day by day.

eck to support standards.
upper-part of the wail is to be carried out.
keep the ground near wall, free for traffic etc.

for repair works such as pointing, painting etc. The
r chains etc. The platform

air works inside the room, up to height of
f more able contrivances such as tripods,

HT-May-1a

Cia
35 notes on Burlding Technology/BE Ciwil/Semester-V/ By Er. Khusi Man Gurung/ Page 3 of 14




b 1 L

"

. ; Coupling Guard rail
\'-‘ |

¥/

f Working

; | platiorm [}
‘

\__.! o

g —=l T
Wouder™,
planks

Ledger

| Toe piank ij
: N
‘ ——

i\
]

Slandards

AN %

Bracing
N

Base plate

Fig - Single frame type steel scaffolding for brick wal)

1 Guard bar
%:::.

Sy | 4 \
\ ! N 5

P i § S— _\ \
Planks “'“"'-——-h\ =

Toe plank

WQ. :: |

(L LLLIEETTTT T 77

/LY

; {!.. aci ng . +

7]“&@%

These scaffoldip i
B are equipped with gy i
SUpDrte t Special coyp! ™ o
PDArted m_] brackets which “an be adjysteq ati&%ﬂﬁ?ﬁsﬁéh'the working piate forp is
27-May.14

Ulass Notes on Hulld. 18 Te hn Vi mester.y i} E: Khy t Man []ulu!'l
0g Terl D‘omfaEtl ”59 st i Y 1
B/

Page dof 14




6.2 Formwor for excavation and trenches

. Formwork for trenches consists of a temporary arrangement of boardifig’s or polin
‘poards wailings an1 STuts proviced fo. e SUDDORE o the sies of Forc o T
nstruction stage. Itis neces;ary in grder to;
co 1) Protect the operatives while working in the excavation,
2) Neep thi excavetion gpen by_am"g asaretaining wall to the sides of the trench.

The types and amount of timbering required will depend upon the depth and nature of
sl OV e pEstie rr}any e may not require timbering of trenches. For hard and firm
nature of soil & if the depth of ex;ava_}tlltfln is moderate, there‘ is no need of shoring in almost all
soil except rock & hard compacted 591 However, we can do timbering of deep trenches with the
help of foilowing mgthods;

a) Stay Bracing

b) Box sheeting

¢) Vertical sneeting

d) Runner systent

N~ e) Sheet piling

4

a) Stay Bracing
; ' U};ed for supporting the sides
or a bench excavated in fairly
firm soil, when the depth of
excavation does not exceed

abour 2 m.

+ Consist of piacing vertical
(200mmx50mm] opposite to
each other against the two
walls of the trench and holding
them in position by one or two
rows of struts
(100mmx100mm).

+ The poling boards are placed at
an interval of 2 to 4 m and
generally extend to full height
of the trench

* Poling boards generally have
40 to 50 mm thickness and 200
mm width,

¢ The struts may be of size
100x100mm for trench up to
2m and 200%x209 mm for
trench up to 4m.

b) Bex sheeting

o Adopted in loose soils, when
the depth of excavarion does
no

. te?ﬁFeed 4—m, ' {6) Horizontal shecting
Onsisis  of vertical sheete FiG. 232 BON SHEETING
placed very close to each other
Supported longitudinally cy horizontal members called Wales and finally che Wales
SUpported by struc as shown in Fig. 2.32

Dgyg
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4
1 depth in .: _‘
| shecting o5 up 0 10m
) verticd pench .
Adopt 2 =2 .
: the exC {
soft 50¢ 5 sheetng ept end of each s
o Similar w v ot 2t the " \
ut N i e tr \
is carmed i ot s‘
1agE. an @ h i " infrt ab.
: gond psa h; h :gh:and offs E
. Eachstage s Jimited EE
may vary fro 25t0 a1 sheeting gf J
. ] ilings & tare 5 |
' Folp:t::i byif:rimntalwallmss snd sty |
sup T
wowe Fig: vertical shezting— E
=
Cel
d) Runner system ;
J- Extremely used in 1005 and soft grz;l:ir:i W | 1 |
which needs immediate Support 2% excav P_M-—__%

+ The system Is similar t0 vertical sheeting ?f
box system, except that i the place of sheeting
runners, made of long thick wooden sheets 0F
planks with iron shoe at the ends are provided.

- Runnere are provided about 30 em in advance
of the progress of the work hy hammering.

Fig: Rurner system—

progress.

) Sheet piling
+ Sheet piles are driven in the ground by

mechanical means.
* They can be used for excavati
ing very large
depth, T
*  This method is adopted when
+ 5Soil is to be excavated is soft or lcose.

- Depth of excavation is large.
- Width of trench is also large.
There is sub-soil water.

IL——-AL

e ST B /

Fig. 2.2 ’
i 326, Lifferent formas of steel aheoet piles
i Y 5
o |
—_—
—
S — o o
)

s

DB A\ a5
- B "‘-\_J

Fig. 3.26. St sl ties connect clutches
- . ee! sheat piles
= 2 onnected witlt
/
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M &

.einforced concrete construction
ng is a tempdrary ancillary cons i
‘ i : truct
crete s p[acedé h_arden, a_nd matures. When rh: ;gfmﬁfdkas 2 auld for the
¢ be re-used is called stationary formwork and tl: R, T
ol several times are called panel forms. The Jost of foc fermworks, whie
[ the structurein building work & even higher in tu-idgesmw‘furk o e 1o

shucter

il ¢ of formwork
i should have the following requirements:

ent @
Wwﬂ
i 0
1 Eopgth ugh to withstand all
ren he strong enoug nd all type of dead lozad and liv
L E;nuid ment, fresh concrete, equipment, workman and f::'?;d:aﬂﬁé absyselr.

f reinforcemen:
4 lidation of concrete.

eight
ulzzrgemem & conso
aidity o h to retain the shape with: 4 . ‘
R should bE HEC D e hape without undue deformations. Tha .
4 J;ilﬁs be efficiently propped and braced both horizontally & vartically. t's why: it
. f
ape prUU‘ )
3 Leal,;,ﬂ% joints in the formwork should be leakage proof.
g Em?‘?"’;n’{'amrials of the formwork should be cheap, easily available and should be suitable
3 for re-use several times.
55
'&""‘wo?:'r;ﬁ:“dc surface of the for mwork should be smooth s 35 to give good appearance. To achieve this,
¥ the inside surface of the formwork is usually applied crude oil of soft soap solution. This also facilitates
the removal work.

ajght " A
‘[___,w.is sormwork should be as light as possible.

The
work should be practicably water proof so tha
d swelling should be minimum.

t it does not absorb water from

or proof

yat
'5’/ The matesial of formi
concrete. Alzo s chrinksge an
vitable for re-use several times.

SEconomy )
b,/ ECO The material of formwork should be cheap and it should be s
characteristics of good formwork )

A good formwork always possesses the principals or ideal requirements of it listed above. After fulfiliing
the pn'ncl'nai requirement, 3 formwork becoines 3 good formwork.

als to be used for form work depends upon the nature of canstruction or the availability
with the introduction of steel, steel formworks are

ed from early time,
t concrete. Aluminium formwork are used when curves

aterials for form wark

The type of materi
and cost of it. Timber formwork is being us
peing used. Fibre glass is used mainly for making pre-cas
surfaces has to be constructed.

Types of formwork:

L Depending upon the materials used.
i Wooden formworks (timber & plywood or wooden plan)
i tetal farmwarks

a) Steel (plain or sheets, props)
b) Aluminium
lil. Fibre glass

2. Depending upon the use

i Formwork for column
1. Farmwaork for beam and slak floor
1. Formwark for stairs

. Fermwaork for walls
e o SN
T Chars : = =
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L} M’i’w ;
it consists of the fofiowing €™ eriphery
Sheathings all-round the column
i Side yokes and end yOkes
i Wedges, and
i, Bolt with washers

.'/
Mfm na! & round columns
_Fig - Shuttering for squére columns ea;h 4 are sultably spaced along the heiant of the column, The
1wo nas.

The side and end yokes consist of ;
two-side myam are comparativety of heavier section and a'i;?;?:; :
Four wedges one at each comer, are inserted between the boi

d together by two ‘0ng holts of 16mm dia,
40 end yokes. These are nailed to the yokes.

(1) Formssork/shuttering for ueam and 135 fioor

19 mm Wi
Bolian basrs ‘a8

/
| ——-—.—é"_:—'jé‘.sm: mm B3dt0s

§0+75 mm w_:-f{h;gr )

p nhypwood

~ 50x50 mm balien
m

SUn50 mm ballan

o din

Shore et fg_'}-, A
W

tig - Shuttering for beam & slab

IR ke
a7 el

2.5 em shaething

::‘ » gr:c'.:""'!' e i 15 em x 15 em
B posts @
ﬁ‘ g «F&l 1B amele
: - Hard wootl wotkjes {"- = ]
" 5 RRRGHER
2 J,,)), i i I

Fig - Shuteerdng for beam B elab

y 3 1 3 -
41 May 7614 1 1o86 nantos o bl T by IV, €1t Ponanester -V My i, Kt Man Gt ungf Page ol 14

JLes | \\ | X"
N\ v

pnrmwn}rkkfor "ﬁi“hrced ik

7 ork OF ghutterinp e

07 ‘Fom‘;ﬁ?ch cunfret; ?;;}Ecles_‘ aﬁzgmp;;rtonshuu
w8 hents CANMOL be re.ygeq ' Uths, Y angjy - 10n

dVe 18T be redsed severa) i Calleg o, Meture, SOty
anl . Meg Statj e Whe. YCtig
el e e
Y ) B Wopp oot e 0Tk is '8 lor tha
en . n ?
a Struit,ould be SIrong enough ¢y - re‘!uirame““_
weight of remfcrzer!}gn Stand g, '
jacement & consolidat COncrey, o YP20fg
pﬂlty raHon of Cone Tete ipm Er,t_e‘:d loag and;
b MY chould he rigid eno\hgh ek ' Orkman anﬁﬁrl;‘:f ;’:gas self.
-y L
lih;l;[g lPﬂe “Eif«memiy ProPped ani.?;?: iféape Yithgy !
Leakage PTOU: \ 2dBath by, “N0Ue dof
[ ts fi nri OMmatj
The joints in the om"““rkshuuidhl ka ey ‘mmﬁ‘%m' Thats why; it
co i )
¢ B the materials of the formugri Hrs S proot
for re-use several times, ould e Chgap
sothness " $35ily avaifap and shy,
e The inside su: ace of the formugy, shauld uld be syitah)e
the inside surface of the fgy, i ® smoam
\he removal wiork, MOk USkally 3 o

ghe
lied cruge o nlmﬁm‘:‘:ﬂmm. To achieve this

weight j Thh*u‘admaws

The formwork should be as |j
g water proof :
: Tne material of fermwork shoylg b,
e 2 ® Bracticably
concrete. Alsu te shrinkape and <, ¥ W2 progi :
00 swelling s 30 thay

. Economy BSHOUI Be iy, 0% ot absort wate foen
The mate

rial of formwork shoulg ge heap are it choyg be
& Suitable fg
giﬁseli'jﬂﬁ of good formwork "
4 good formwork always possesses th

the principal requirement, 3 formwoark becom

ght a5 possible

FE-use several times,

® principals or ideal requi -
s 2 goot formuegry, o O st above. After uliing

Mgerials for formwork
The type of materials to be used for form work depeng
and cost of it. Timber formwork is being used from early :::Edi::}?ur:nn;}ud;:‘ ol ion of the avaltabiliy

pelng, sed. Fibre gass is used mainly for making pre-cast ction of steel, steel formmworic are
gurfaces has to be constructed. pre-cast concrete. Aluminium formwork are used when curves
Types of formwork:
1 Depending upon the materials used,
L Wooden formworks (timber & plywoad or wooden plan)
i Metal formworks
a) Steei [plain or sheets, props)
b} Alurminiurm
iil. Filire glass
2. Depending npon the use
I Formwork for column '
I, Farmwork for beam and slab Hoar
1l Formwork for stairs |
. Formwaork for walls 4
A
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whenthile gy @ 1y M
Ly and —_—
g side yuke |
oA
o Wedge i
v """ *l’lh wit

Cleal
; column:

rount L
, g for o<t il &_‘h—' height of the column. The
td yoko N Fip - ShUltECES aced along bolts of 16mm dia.
Fig Shuttenng for square columf g R d to the yokes.
The side yoke and end V:}kl’(ifU;:':: El'dvi{’f el
aratively ¢ e
;“"0 !‘ﬂ;;::z;:f;‘rf:;';’:mm" aie nserted hetween the bo
aur we ‘ '

two nay €

1nor
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- 40330 mm pailen
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Sl BB T doxso
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Fig - Shuttering for beam & slab
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shoring: Horizontal, Slant ang Verticy| Shores
b+ :

(ing .
h{:mg is the cunSt:;c:\::i';::dt::‘lpﬂr ifv Structure 0 Suppory
| | support stot 4 INey 3re used under th [ wing ¢ nsafe structure, Shoring renders
e o awall cracks due ty UNQUal settlemeny of foungar: "CUmstances;
| w}:‘:n 3 wall shows signs of bulging
w

Undatigy, and
' Out due 1 bau wor Manship *2eds repajrs,
! hen an adjacent sticture is g pe dismantied, '
wm,,n openings are to be made orep!
4] P

ing may be of timber, stee| o coml
sgtorl

fasaie struct,
o ure
‘Nation of both,
epending UpO" the nature of unstable Conditions, jt ,
2|

(rying OUt NECESSATY repairs zng Modificatigns.
(@

rypes of shoring
pevending upon their supporting Characteristics
1. Horizontal shores

2. Slant shores

3. Vertical shores

1. Horizontal shores

v Horizontal shores also known 3 Flying shores are Used to give horizontg!
party walls which have become unsafe due to removal or collapse of the |
Alltype of arrangements of supporting the unsafe stiucture in which

fail under this etagory,

¢ Ifthe wails are guie near

It cansists of w3l plates, neecles, cleyts, str
*  When the distance between the walls

Flying zhores zra erranged when olg
unitis constructed.
* Flying

Support to two adjacent, parallel
ntermediste building.
the shores do not reach to the ground

10 each othier (distance Up t0 5.00m), sing|

uts, hurimntalshare,
i5>9.00m, 3 tompound o

e flying shore can be constructed.
straining pleces and folding wedges.

r double flying shore may be provided.
building is being removed and should be kept in position til the new

shores have the advantage that building operations of the ground are not obstructed.

w \ N
Cleal Need[e\lﬁE\ Floor Fiﬂﬁfk ,
Strut _ S
N \
Straining [\ s . N §
= e NN
N /74 \
\ \ VN
\ N L N
Folring \ | // Brace Fiying shore ' QFW
. E\ Floor  Floor N wal N Floor
s T plate
| plate LQ \/
N

Fig. 11.9. Single flying shore. Fig. 1110, Double flying shore, .
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2. Slant shores:
Slant shores ar

iding 1eMPOrary support to gp, Unsaf
Iso k Raking shores. It is an arrangement of provicing. 17 e

€ also known as Raking :
wall. In this m

d to give lateral support to the wal| 5 showp in
“ " are use .
ethod, inclined members, called “rackers” are

Figure 18
Wall plale Pk
Cleat i
Needls / /
Top of raker ' ?
/
@i /,ﬁi Third floor
Needla :9
=
) =
o "///
§ =
3 ] Second floor
L‘ :’--.-...-‘- S
=E
Cleat -./ﬁ
_‘,//
]
;_—!,/f
—
First floor

T

MARARALY
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oré ,
sist of horizontal members known as “needles” and vertical bullies or posts known as “degd

\fef"ir'al
! | shor€ s are driven throiigh the wall and s :

2 odle be3 upported at their en i
Hrl?rﬂeiv'r s eares ,re provioed to sene the following purpo:as: ds'by dead shove; vertjcal past of
of rt of the wall

gad s :
pv]'ies'0-|d e defectVe i .
10 ebV! o deepen the existing foundation
1 i S o e
4o e (g8 operings In the existing safe wall

a distance of about 1.00 m to 1.50 m. depending upon the type of masonry, neede are inserted in

/ ekq la

|ii’m cut at
oes 3

rted at its two ends by vertical posts or dead shores. The dead shores stand away from the

les-
1“P ho edle is suppﬂ ‘
-k is not obstructed. The shores are supported on sole plates and folding wedges.

n .
EatIllisa that repalf WO
wa <

Cleat

Flying shore

Straining sill

Ist floor

PP RATERF

f

b~
9]
(=8
c
=
. - i
8 . Dead | : )
« shors H '
]
2 Yo
! 1
! 1
4 ]
! 1
4_—] (S B RS e . it i
Folding
(b) Front elevation

G.L Sale plate  y,adges

(a) Seclion
FIG. 184, DEAD SHORES (VERTICAL SHORES).
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11.12. Elevation and section of a dead shore for making opening in wal
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f.".HN‘TF-I?L"-";f TENMICKARY “an TrO 110
~ UNDERPINNING

f, e
Wﬂf constructing a new foundation below an existing foundation or
“tren then_mg the existing foundation without disturbing_the stability of the,
g 19 known as underpinning. Underpinning work indicates the
Strengthﬁﬂmg Pf elements [ying below the structure which is always 2
foundation. [t is, therefore, also known as underpinning of foundalions.
Following situations demand process of underpinnmng :

(i) A basement is to be provided below an existing building.

(i) Deepening or strengthening of existing foundation to make it capable of

bearing increased loads due to proposed new construction over the existing

one.
(iii) Foundation has scktled and serious cracks have
Gv) A new building with deep foundation has to be constructed adjacen

the existing building,
be avoided as

Underpinning procoss is n veyy expensive process and snould
far as possible. In old constructions this process may have to be adopted, butin

new constructions use ol this process is completely eliminated as foundations
of new structures are nowadays laid after thorough investigations of soils.
However, if underpinning has to be done, following points should be carefully
attended to, before work of underpinning is taken in hand:
(G) The structure should be completely strutted and shored to wi
the expected movements likely to occur during underpinning.
(i) Allthecracksin the structare should be adequately repaired and groutec.

"Tie rods ete. should be inserted.

METHODS OF UN DERPINNING
Underpinning may be done by the following m
1. Pit method.
9. Pile method.
3. Miscellaneous method.

1. Pit Method. In this method wall to be underpinned is divided into 1.2‘ to
1.5 m long sections. Every alternate section 1s underpinned first and remaln-
ing alternate sections are underpinned later. THoles are cut in the wall slighply
above groﬁnd level at an interval of about 1.2 m to 1.5 m. The needle beams,

e Joad of the structure, are then inserted through the

strong enough to carry th
‘holes. Bearing plates are.used between needle bheams and wall, to have a uniform

styuctur

developed in the walls.
t to

thstand all

ethods :

Exisling
wall

s Bearing plzle

1
. ] !'jﬂ Jack

Timber
_— Mew
F‘- toundaiion

Lt
Fig 11.13. Pit Method of under pinned.

e e —————— e

e
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pequitt

Now foundation trench is excavated to the e
pservet -

() Only one section of 1.2to 1.5 m should be unss
Fﬁ) Tirst of all alternate sections should be anderpinne

(i) Excavated trenches should be proper’y timbered: -
(iv) Jacks should be founded on sole plates placed over firm fali-l Stur ace.

(W) dacks should be placed sufficiently away fyom the edge of the rench,

(Vi) Needle beams should be strong enough to bear the expected load on them.

—

/ Losding Exisling wa

Bearing piate

" Fig. 11.14. Support given to the super-structure through cantilever needles.

1 open space on one side of the wall is not available for jacking cantilever
needles, needles projecting inside only may be provided as Fig. 11.14.

% Pilg Method. Tn this method concrete piles are driven along both the sides
of the existing wall. The needle beams designed as pile caps are then provided

y - \ i Existing
" & wall

MG‘

Fig.lll.lﬁ. Pile method of underpinning

over these piles through
gh the wall. Needle b LT
This method i o eams relieve exist;
s *?1_[11 13 useful in water-logged zreas where walls ;ng wall from load:
founaat' this cage piles and reedle beams, beceme ¢ ?rry Iqmte hEaV}
ion and existing foundation of wall is not tour‘;p;rmanem pafs s
ed.

01 june 2014 Llass notes on Buildisy =] BEES—— —-'—-‘__'-'-..!
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..cellaneou
5..,1\(1150951{:” e sstr:’lc?—gods' Foundations of b
. a n 0 L'L- 1
hef‘ﬂ,’ . ,nd vibro- : - ened by cement ; ilcings carryg not ver
g and VI0IO floatation meth grouting. Chenical ¢ o
;ﬂe . . ] dare nOt : b cla 15e
A |7 chermcal consolidati : recommended for nor ;
‘ tion method. inclirad perforated ;i;Lcsl [:12 g?:i;

02
‘ Existing wall 4@
5 =t m
N\

£ TEMPORAK
PORARY OMSTRULTINN

New fooling  Consolidated
soil

Fiy. 11.16. Method of chemicai consolidation.
iected through

elow the foundation. Solution of sodium silicate 1S continuously 11
e beiny driven and solution of calcium O magnesium

the pipes when they ar

chlorite 18 injected when pipes are being withdrawD. The chemical reaction
between chemicals injected during driving and withdrawal of pipes cause
consolidation of the soil. This method is suitable in sandy oF granular sols
only. In free ing method, soil around existing foundations 1S frozen and thusits
bearing capacity 1S mcreased.Vibro-ﬂoatation method involves consolidation of

soils by vibration effect.
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Chapter - 7: Cladding and External Finishing

u:(',}t:lding

=—Cfadaings are a form of masking or infiling a structural frame and can be considered under the following
od
headings: o
itn of without attached facings: . . _
" P?g?g;ii? ::ails \:filh altached facing (Claddings fixed to a structural backing) - e.g. brick facing, stone
! fa(;iﬂg tiles, slales, shingles, limber boarding, plastic boqrds chyng fc. _ 3
(b) Panel ;wails lwilhout altached facings - e.g. cavity walls with Chines brick facing, stone facing
!
cavity walls etc.
2. Concrete and similar cladding panels
3. Lightinfil naneis ‘ _ ,
4. Curtain walling which can be defined as a sheath cladding which ercloses the entire sclura
Generally in building construction, cladding is known as thel materials %
appiled on the surface of wall Cladding does not necessarily ave to
provide a water-proof ccndition but it is instead a control element
only serving safely to direct water or wind in order to control run-off

and prevent infiltration into the building structure. Cladding applied to
window/ is often referred to as window capping.

All forms of cladding must fulfi| following functions:

1. Be self-supporting between framing members.

Provide necessary resistance o rain penetration

Be capable of resisting both positive and negative wind
-pressiire.

Provide the necessary resistance to wind perelration.
Give the required degree of termal insulation

Provide fhe raquired degree of sound insulation to suit the
building type.

Provide sufficient openings for the admittance
and ventilation

8. Give the required degree of fire resistance.

9. Be constructed to a suitable size,

M

o L e

o~

of natural daylight

7.1 Cladding for load bearing and framed structures

Generally cladding is non-load bearing and it does not take up or fransfer
lnad of the structure. However, at fimes the main structural material like
provide a desired external surface, hence are load-bearing cladding. Therefore i
they may be load bearing type. In framed structures cladding may be non-|

Tirpieal opacing drsly

0ad bearing.
7.2 Brick and stone facing

Brick facing (Brick cladding):

L:agg_ine cut bricks (Chinese bricks) are more common for exposed brick facad
Cladding.

es and works as load bearing
The framed structureq buildings most

amed st y have bricks for paritions as wel as the cladding materias.
Brick tiles in different shape, size and golor are available in the market, which are used for brick facing.

They are held in place with
equirements
* It should fulfil the functional requirements of the claddings. The construction is such that the panels

are supported at each structurai floor and tied &t vertical edges.
% Method of tying to the vertical structural members:

sutlerfly wa {ies are cast i to the colurn and built in to the oric
lervais.,

*  Galvanized pressed steel dovetail slots are ¢
form the tie as shown in Fig. IIl, 29,

Hungg T T

plaster and mortars or somelimes clamps

k joinis a1 evey fourth course

astin to the column and dovelail anchors are used to

Class notes on Bui!diné Technclogy/BE CiVlUS?mES[Er-V,"___ Pape 1 ol 14




Brick back}ng L,
Traditional brick fédng_ll

Brick facing ' Machlne ma T

ck backing,
de Brick facing

Lccal bri

Concrate backing, N
Brick facing Gavity
: : Pane|
A - wall

8 |wi

galv. steel
fishtailed

dovetail
slots and
anchors
at 600 c/c

32 x 20 galv.
steel anchor slot

! cast into concrete
4. - compressible filler and sezlant

3 mm thick galvanised continuous
steel support plate bolted to beam

AFT s
b -

——galv. steel angle supports
fixed at perpend positions

compressible
filler

~—— brick tiles or brickettes
?rﬂprmible

flor — — o —galv. steel angle supports

I

comprexzaible filler
and sealant

_ s o o Typiczl beam facing details
| F" b .
ig. lll.29 Brick panel walls .

1-Jun-14
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, facing (Stone cladding \

ol o popular cladding map, - 07 *

f;i Em;eaésa!%id in place wﬁh :ﬁie{,'g,’ - Arlifici

;rf‘ p_aesmems_ . P of dm"-’els an Cﬂns

.ﬁéﬂ”'; daadings are the thin [z, o sto 9 Clan,

# opol ; "dsiﬂnej I e, |ig
ol may be slate stone gr any o

Eegg m (soft stones like sa

i T
¥ i Iners : EIC.}
el iy stone clads are smafio Edimen,
o mally 5 - N size Yr
X "“;?(md of daddmg[may be appiieg OIEU& éo 1.00m L“iﬂlks{_j
. Mo st be taken (o transfer the loag 1 ;" Omal bnckh
» % s shown in Fig. 111.3 0 the gin, gl
]-yinlg back the facing urit by using 2

et Eﬁ%@

C :
‘f‘exlonsn ool ;B
Holf-zwise SroMes for vartican ¥

oing
Wwoatharaed €oping stono
coping erum,

P housed in mortice
and covered

with motching cm. mt,
\
( lop coursa cramp
half twist cromp
bodding cloarnnecs
horizental joint eromp
brick panal wall
" ing Tixing dotaila
Typical eladding Tix SRR e
structural
slab and beam cm. mt
filling
thin
cladding —
compression e
r;alnta housed
wire ‘s” ho ::,(.ni:a
. brick panel >
wall Thin cindding Tixing
= o2
Corbol aupport
e
S a—— — Page 20l
Cliadding fixing — e ter VY &
ng. iI8.30 — Hr'iE C;\”“{Senres Er
; ilding TPcnnD|UFW"‘
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7.3 Cla

etaining gt
Cnminay}
height or ersill panel format.

. ion details:
e S ddingin concrete panels and thm;;:c:;\s:;;gt;:;using, relistiss; Sha Al
rete nel g Ty H e constrac iscre
pfust_,,;zdd%ng‘"’ e commcif;l 'nulferc‘(i] in high risk reasons from We{i“ﬁ-‘ésﬁg dmtlgxtu gc‘slf
e °S. INey are generally liy made of precasl concrete wi
J- Loncrete cladding panels are usualy

rise build; n
(wrong doer

Qs,
P Or
ace in a StQFEY

if cGi d e
@ 10reY height panel js designed to span vertically from beam to beam and if constructed to a narrow Moduie wiy

give illusion of a tall buildi
ndersi| panels rsegeelic)

Combi SPan horizonially from column to column and are used where a high wall/windo
Ombinationg of [ ssible. : ; , i
Oncrete claddhgoégrfgi?g}i ar:}eac?eszfpgense concrete mix and sgt}ably rem[:'Jrscei'dror:(}gi]Sa‘ili\:;?g]nilrzletf:!1 ;:: l;s

r®nforcing bars, The Panels are incorporated with lifting lugs, positions or holes fo

'Ne usual specification for cover of concrete over reinforcameni is 25mm minimum.

& The following points should be

- Jointing method
- Exposure condition

BN =

taken in to account while designing or selecling concrete panel:
Olumn or beam spacing
- Lifting capacity of the plant

- Any special Planning requirements as to finish or texture

Typica €xamples of storey height and undersill panels are shown in Fig. V.1 and V.2 below

2S5 x 25 chase for -
asphalt tuck in

Precasy Concretle
fascia paneal

huing sves Concreie
kerb 1o act as

coping —_———

horizontal joint with

mMmastic seal e

nan-laad bearing
inner wvwal) of
lighmaight concrete
or similar blocks

2 coat 20 mm thick asphalt
— isolating membrane

lightweight insulating
rﬁscreed laid to falls

L "/_{ vapour barrier

s :.‘l - " _"'_-—.'n"
o L R.C. roof slab

—— R.C. edge beam

Compression joint

_Lnorpferrous locating fixing

wwith slotted holes 1o alloww
for panei adjustment and
8 compressible washer

Upper end of
10p panel

condensation
groove drained
o outside T

horizontal jcint with

mastic seal — = L.

typical details
of lower and
Upper ends of
Precas=at cConcrete
Panels at an
.intarmediate
floor laval— g
floor tevels

- ®mimilar

: . < :
ciadding paonel __—__I—-I? T

berween the Ppanel and

fixing bracket 1o Prevent

load 1ransfer

stiffening edge ribs
to cladding panel

—— non-ferrcus metal

fixing dowel

- Rr.C. edge beam

Compression
ioint

locating fixing

I_~ — ron-load besaring inner

Cavity

l-Jun—lZ

-~ L 3
Fig V.1 Typical Storey height concrete cladding panel
= 2

vwall of lightweight
TEthicrate or similar Blocts

tainless
frect manng,

W ratio is Tequirgy

Steg|
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and high- rise building
iscreant (Wrung % ;
extured face in 5 storey

 lo a narrow MOduie iy
findow ratio js requireq.

ized or stain)

: ess steg|
in the correct Manner
nel:
i
ot 14

Eﬁmme laddi 1 d consequenty itéay nd sli ture.
<auding panels can be laige an ortion @ gl -
0 fefatively thgfnp(aﬁ% r?m? to 75 mm) across lhe cenler p ed on front fa

cast concr‘ele
fs;ecia panel fixag
o edge beam ag
c]addfﬂg and CDping

anchor fixing

front face of R C, Colump,

timber sill to SUb'frafhe

bacy face o
Rc, COlumpn

exposed aggregate
and ribbed .‘ace

A}
= beiy

co"”eclio
COIurnn ang Iun thfl'ough
Pane} 9 o

t CDnCre[E 5
precas e e '
clauding panel —___ conir::"c,uf lightweigp,

- r i
bi{)cks Similar

non-ferrous megg|

I packin
fixing dowel Mastic seq)
25 mm clearance R.C. fioor sjap

——RC. edge beam

al. alloy flashing [ Umber sub-frame for

al. alloy windows

20mm diameter fixing

; R.C. colurmn
bolt recessed into lugs

mastic sesl
N WL -
R

| A )
LRI

~~— cavity
i cladding
aggregate panel
bbed -
l:;:: = L drained joint- see Figs V.8-V.10

tion
Plan showing column connec

| i ne
Fig V.2 Typical undersill concrete cladding pa

f igned
eight they ai€ oilen designe
ay. reaugsn(:de :mgnd the edges with suitably

sition
: ul can be po o
oiceq ri which usually occur on the back face b T m— Page5uil
o f3E Civi
I..lﬂ“]q T e— _*T;T[‘lulldi”g Tgchﬂo'ggwla
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74 Plastarin
lastering

: ¢ wals, colurs, cefings. and other building Compﬂner&s ity
otls the progess pf covering rough suriaces o

g, punning and pointing

|
Plasts morars 1o form a smocth dura
Objective

iaclives. i ~ =1 ats .
3stering is done in order to achieve the folowing m:,ltrdlic:n of rain waler and othar atmosphey. Aengy,
1. To protect the external suriaces againstpen :
2- .

ift cannot lodge.
3 To give smooth surface in whicir dust and dit can
3. Togi

j i e i defective wn.rkma nshj
Ogive decorative effect. rele) inferiot matenals of B
@ canceal (keep something hide of SeC
Req«l:i reftn zﬂt ﬁggt’gfep'“t& frmiy 1) Io the background and should remain adhereq dunng o |
- ouid sdhere {s i !
SE350NS ang othet atmnfﬁem conditions.
it shoukd be hard and dymable.
i should possess good workability. andiian. .
It should b PossitTe ta spoly ak weather cond
It should ba cheap. ] isture
i should effectively check peneiration cf moisture.
Termin ologies
1. Backgroung

ILis the surface to which the first coat of plaster is appled.
Blistering

This is the Qevelopment of jocel swelling of one or more fissures in e plasy
nedules.

&r due 1o residuay UriSlafeg ,
Cracking

This is the devslopiment of one or more fissures in the plaster
SUTounding struchures.

S may be due o follawing reasons singly or in combinations.
Imperiact Preparation of background.

Structural defacis in buikiing

Discontinuity of sy rfaces.

VEments in background gue to 1ts thermal expansion ot rapid drying.
Movermnent is plastzg suriace #self due to shrinkage and swetling.
Excessive shrinkage caused due t application of Ihick coat
. Faulty workmanship. elc.

4 Crazing

aﬁaii{]ns in

DU BN

2.

Gue o movaments in the backgrounﬂ
a

o papop

is is the development of hair cracks, usually in iregular patiem over the finished surface.
5. _ . '
DT;‘:SOE the lawer part of plastered wall, where special treatment is gven to make it betier resistance.
6. Dats ) _
These are smay projecticns af plaster laid on background for fixing of
S may be 15¢cm x 15¢m,
7. Dubbing coat

scieeds (piece of wriling) etc. The size of
s i the

Process of flilng up hollow spaces in the solig background before applying the main body of the
Pplaster.

8 Finishing coat
It is the

inal coal of plaster. This Coat s also known as setting coat or skimming coat,
% Flaking

M is the process pi scaling awa
something) with the under cont.
10. Gauging -

Wt is the process of mixing vanous constivents ot plaster
11. Gnn ning '

V15 the eflection of appearance on the surizea of plaster of
Backgroand.
12. Grounds
ae the wooden skps fixed to the background to which primary finishing may be secuied.
13. Hacking t
- hsiste Process of roughening the background to provide suttable bong o
1-Jan-14 Class notes on Buildine Techralogy/ 5k Livil/Sem
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ot g il O

Martar ratios for n;:menl
1:d in ol ' _ :

Procedure for cement pias!epng}d — woiks

1 Forsingle coai aster, U

2. Fordouble coal plaster

3. Three-coal plaste: o

jime (1:16. 12319 use as a bingi,

o enen plaster. IL s done <o for lmprovame?: moal%“-iai lor

Lime cement plaster Lis )
cemen
1 some amount of c8mENt B E20 e Gemn;emm[ as compared fo the Gement plaggey O

: gis skl
ﬂ%lenr-%'thmeenﬁ::c’lﬂmﬂ’f:r;; This type of piasleing 1 &
: +uren elc. which uses an especi
Heritage plaster - old lemples, churcn 8. - Decially pre
I is the Lrgu'ntianaf method dplaﬂ&;mfﬂg Bejra mortar is l‘he'n'nxlur;n%f] ;N'I'I‘.‘Ei] Sllﬂ.(h; [C!Ust ﬁr’ar&d ba,”.a
mortar and has been %?fg o olher specialy prepared PfaSI?”':jgmm?Du hl& s en lhe mixjyrg ;"0 by
pulerzaton of el buml bEH) S0 o e i added and miAEC TEPLATY A0S formed pasie js hoPery
mixed in dry condiion then red buiing, lemps, {hese types of plestering were cone. Noy., oy e a5
L with the archilecture of the olden fimes, this o} In& Vihay

“Chngy

mortar for plastering In (he old2n
ram:lr.'aﬂm'Jumrksl:'i’{:ldt\?ﬂu:ﬂBSlSW:J‘E'jc'“ﬂr‘lma[d1 og
may be used as a herilage plaster. y
. ept plastering):
Method of cement plastering (procedure for cem ,egoat or double coal or sometimes in lhree coals g
ep@l"lding

_ : jther in sin
Gemen!lskrg canbe dore V58 L 1 rpare th surface on Which we are goin P
sty

upan lhe lypes of finishing required. Anyway |
cailed the p;w;agm-. of bgckr;?mm Preparation of background is same for all

1,

Preparation of hackground sty R
Before pia:kreg'ing on new surfaces, al the masonry joinis shouid be raked io a depth of 10y & .
masonry and 15mm in Stane masoney for providing key 1o the plaster. All the moriar drcopings ang g, O
laifance (in case of freshy faid concrete) should he removed wih the help of tiff wire brush. Any yneyer.:
leveled before rendeiing is appied. For iee coats plaster, the local projections should not be more o &8 8
and local depression should not exceed 20mm, For two coals plaster, these limitations should be Smp, :
respeclively. The surface should be washed wilh clean waler and kep! damp uniformly to produce betar and 10mm
no case, surface should be lefl soaked with water so as o cause lo shiding of mortar before it sefs or ke 3 oo,
lo cause strong suction which withdraws meisture from mortar and makes it weak, porous and friabe Plless vet
b If plaster s done in old surfaces, all dir's, oil, painl elc. should be cleaned off. Luose and cn}mbf
Yer should be removed o it ful thickness and the surface of the background should be expose o CoC!
property raked. The surface shoukd be washed and kepl damp to obtain oplimum suction, and joints

Pmcssssgs f’uer sinlgle 'a:nat cement plaster:

. coal plaster is used in inferior quality or tem f [ intai

. quality or lemporary nafures of works. In order to m i

T e e
b ekl verlicala f. 1wo dols are formed in vertical fine, at a distance about 2 m and

ponyg b. strip of mortar, known as screed, is then formed. A 4

; mbe Ma;en wﬁn spacing h-:r al any convenien! distance say m efc. Cement mortalf1 iimlgz;{}; su'tl_:gdscreeus

hamrdened, Successive screeds and the surfuce is properly finished off immediately afler it hapg Silﬂ-géi::;

gg:ces: for double coat plaster:

1. Background is
prepared,
the surface fo pe plastered j
o ed is imi i
m u{;‘ ’;J';m mas renderingwu;ya fn]ghq;ni,sz E’:gmabr}fy nc:;a;) is agpiiedI o fill up the hollows, before the fis!
‘ '“""""‘ € nomal thickness & e nason's rowel and pressed well j l' the joi
. : . e S o | inito the joinls and
e 9¢ of frowsl. This surface is fefl to sef for agt Jceoaastisf ﬂ?;sve%ﬁi:: f{jlﬁn o gc:}‘:iched by
complel - LUENG ihis periud the surface is

Cement mortar i !
—————OMar is then 2pplieg certain spaci ;
Lua-14 ——EEIEE;‘:——-_."“T:’ surface between mesu;ge:ga;:ﬂ:dﬁy convenient distance say 1m elc.
o0 Bulding Technslogy g cvn,ff,.;;;,;;f—;‘%“;ﬂf“_&‘ﬂ is properly finished_

Y Page 8ol 14

i hag sumcmnny_hardgned and scralched oriss- ;
o altel i During this period the surface i  ARS:Cross vilh the edge of lrowel. This surface is
alelf st 2 days: b s complelely cured and hen il
L al {Pi:e firscoat s made 9?“erﬁ”§ mafgal’ o 3mm less than the o,erall Ihick?-:s‘:eudf le?ad? opbiol

¢ ol T iied. This coatis called as floating coal or finishina - Aress ul plaster.,
'ﬁl"mid ot %lrjrlijs.;ming coal vares fom 2o 3 Be!orergézT;ngﬂ:aJ' g COmSiss 0 heflowing.
M’ecﬂgss of ! e na oal is z0plied with woudsn floals o2 e o ioaling coat, Ihe previous layer is
.mﬂf‘"mmugh”‘ pssible, the floating coal shou'd be applied starting form to 1 surtace and finished with slee!
5::#-‘ fai: zaﬁnmate joining marks. +10p lowards batiom and completed in
f I;rioﬂ y
A e SO B bvemcontp

i : —

e procedl™ [g;:tpgyap%ﬁecl befgrae I:J;;ﬁ rb:ﬁ“”ﬂa‘r 10 the two-coal plaster except thal an intermediate
un 2s floating Ppiying the finishing coat. The purpose of applying lhis coat is to
& mnpla gter [0 an even surface. The thickness of rendering coat, floating coal and the finishing coat are kept 9
he nd Z io 3mm respectively. The rendering coat is made rough. The floating coal Is applied after

i g g mma : ARl
;ﬁ;ﬂ;}; atter the rendening coal. The finishing coat may be applied about 6 firs. after he application of floating
i

.

.o plastering )
s 1 P octs may be seen is plastering, viz

"eﬂﬁﬂgn'ng of p!agtered surface
b 75 is the farmation of small patches of plaster swelling out beyond the plastered surface due to lake slaking of
e particles 10 the plaster.

ckiin ’ : .
: ﬁz; s s formation of fissures in the olaster work because of the following reasons.
» imperfect preparation cf backgrourd
» Structural defects in building
» Discontinuity of the surface
» Movemenis i[1 the background due {o its thermal expansion or rapid drying
Movemants in tha piasier surface itself, eifher due to expansion (in cese of gypsum plasier), or
shrinkage {in case of lime sand plaster).
» Excessive shrinkage due to application of thick coal
» Faulty workmanship.

1 Crazing
When fhere is formation of series of haircracks on olaslered surface, then It is called crazing. Crazing occurs
due fo the same reasons thal cause cracking. ’

4 Efflorescence ) i
Itis the whitish crystalline substance which appears on the surface due lo presence of salls in plasler making
malerials as well as building materials kike bricks, slone, sands, cement etc. and even waler. It affects the
adhesion of paint wilh wail surface and also looks very bad appearance.

5. Flaking :
Eis the formation of very loose mass of plastered surface due lo poor bond between Lhe successive coals.

f. Peeling
Itis the complete dislocation of some portion of the plastered surface, resulting in the formation of a patch. This

»

also resulls from imperfect bond.
I. Popping
ILis the formation. of conical hole in the plastered surface due to presence of particles which expand on setting.

8. Rust stains. .
" This s the rusting of the plastered surface adjoining to the metal parts having rust.

8. Uneveén surface )
This is the result of poor workmanship.

Pointing works in brick and stone masonry

Painting: It is the process of trealment of joints in the masonry works and Ihis term is used to define the finishing of

mortar joinls in mascniy. In exposed masonry, joints are cansidwred lo be the woakest and more vulnerable spols
{er or dampness can enler. Il cansisls of racking Ihe joints lo a depth of 10 (o 20 mm and fifling it

from which rain wa el
willh beller quality mortar in desired shape.

ilortar for pointing : .
ot Lmemorar 12
2 Cemenl mona 1:3
e —
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ile mortar s stil soft. The surfage 5

mm W wh oy
jown 02 gepn 1% g i
preparation @' ked syrface and in the joints g
. plthe joints a:ﬁeﬂed- o morter o the T8 femg,
e e g porod”Y an Suﬂerr:;etted. Th
e Aot poit"d | el far is caref
ol 8 rumri:r:iﬂ}ur (e then CI€2 ihe join as de redt tmhg rﬁorllar Jsrgrlé';” Ced fp
surface @ ing 200 ur;l% the m dar m the join Sed to by ing esrL':d
i ting . a acl
r;ep%?: ’ P°'?hn o cei?ad”“c'eh ftl?em’or”gta i asonry wall
Sha mesa mﬂf ik mfeng;ma oningse 0 for pointing work in masonry walls.
conta C _ re cOM
Types of pointing: he folowing VP - aked 0 l..ta nd by finishing off flush with ¢, the og
fl hpomtmg ed by ressing fg({ﬁa rDW and sirag egnrﬁorllt Sgg s not give goog aPDearyy ge Gf
s < 0
P T Nﬂeu%lts e mfe nea 2’ ﬂgwe ch pointing is mre G
mason ost dure e ype
hut considered the ™ by 5 mm or more. The face of the Mg
900(? appearance

Recessed pomtl g
o T;Is pomtmgbyd :ue g S!Sg h kin dsof p0| nngglve
kept vertical -
. aroove al its mid height by a pajn
J Rubbed, keyed {or gmovemodt!:clng f flush pointing bY forming @9 ¥ @ poinling gy
This type of poin ing is th
It gwe);pgeher appearance.

B aded pointing e i
T:ls is the speuai type OF PO'mlﬂg F"fs ity
formed b;.r steel or ironed Wi e :

concave edge. It gives of
appearance but is liable o uamage

Folnting

easily.
Struck pointing _ £
Y This |sIJ the modification of flush 3‘5 {ﬂf.f{"“fﬁf"s
pointing in which the face of the R -S-'?{i.’:.ik,’e s
kept inclined wﬂh its upper i

(d) Beaded pointing

g//ﬁw

P kml q,'aff?(
k" ﬁ'ﬁﬂi AR A
a h_!\f‘ 1% X !:(UJ{""‘

pointing is JJ
ed e ressa inside the face by
mm. TEIS pointing drains water easly.

A
W=

i) Tuck pointing
\“ This type of pointing is formed by first
pressing the mortar in the racked joint
and finishing flush with the face. While

the mortar Is %reen a groove hawmg1
mm with and 3 mm depth is cut in the

cenler of the groove. This groove is
(e) Struck poinling

then fi :Ied t:tn ukr txfcked in w;ﬂ;) white

cement putly, kept projectin eyond l/ f L
the face of the joint by g 1
EFOJECEIOH is done |jn mortar then such _ f/j////j

ind of pointing is called Bastard
pointing or half tuck pointing.

:.'3 u-

4}1"

l.&r

S

() Tuck pointing

While cement
poin hng

) V-pointing ./ /
This pointing is formed by forming V- {9) V - Polnting {h}Wealr;ere d poiniing

groove in the flush finishing face. "
1G. :

) Weathered pointing 15.3. TYPE OF POINTINGS.
This pointing is made by making a projection in the form, of V-shape

J} Ruler pointing
This pointing is made by raising mortar in the j joint.

1-Jun-14 Class nctes on Epmh
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%5 Properties and application of paints

i iqui ii : - : ied to the surface in thin coats dry to form a
Pairils are liquid compositons of pigrents and binders which when applied to o :
solid film to impart the Surface apdgecorative finisn, apart from giving protection to the base material (background

surface) from wealhering Cairosion and other chemical and biological attack. It preserves timber structures from
warping and decay.

Properties (Characteristics) of ideal paint
An idea! paint should Possess the following characteristics.
ek~ It should well stick to the surface and seal the pores thereby.
2t should have consis'ency to easy workabili ‘ ot sitaes
3. Itsheuld have adequate thickness for good protection and decoration of surface..
4.~ it should give atiractive appeararice,
5, I should be cheap ard easily availabie. S
\b{ It should be workable (should have good spreading abilly).
7 it should dry in reasonable time, .
« It should have hard and durable surface after drying
= 3. Itshould not show hair cracks on drying,
40. it should form a film of uniform color on drying.
. It should be stable for longer period.

J2. It should not be affected by the atmospheric agencies,

Types of paints:

1. Alu!'ninum.paints ~ used for wood work and metal surface

2. Anticorrosive paints - metal protective paint

3 A§be§tas Paints — ~ for patch work in metal roof, it controls leakage.
4 Eltumlncu_s paints - for water proofing on roof and DPC,

5. Brolnze paints ~ used for metallic surfaces.

6. Celiulose Painis  — prapared from ceiluloid sheets and amyl-acetate substitutes, superior type of paints
1. Caseln paints - Contains substance milk, curdetc.

8. Cement paints . -available in powder form, water is vehicle, used on masonry surfaces.

9. Enamel paints - base materi

: | ' al - lead, white zing elc., vehicle - vamish
10. Rubber vase paints - rubber wilh chiofine 9as, applid on cement surface
11. Emulsion paints - contains synthetic resins and polyvinyl acetate

12. Graphite paints - of black colo

hite p 4CK Color and used in mines.
13. Plastic paints - plastic in suspension and gives-pleasing shades.
14. Silicate paints - Mixer of calcium and silicate with resinous materials

15. Luminous paints - mixer of calcium sulfide with va mish, itis very shiny.

Constituents of paint

Paint generally is made up of the following constituents;
{ 1. Abase: Itis a solid substance in the form of fine powder, fo
2. Avehicle or carrier: Itis a liquid substance which hoks fh

- suspension. It consists of waler, polyv
3. Adrier '

4. Acolouring pigmént
9. Asolvent or thinner

rming the bulk of paint,
¢ different ingredients of paint in liquid
inyl lacetate, styrene, alkyds, synthetic resin etc.

Cement paint

This paint Is a type of water paint in which white or colouredd cement forms the base. No oil
in powdered form, cansisting of cement, pigment, accelerator and ofher additives. The
mixing water to the powder ‘o0 oblain thick smooth naste and then dilufing it to the re
Paint s very useful in painting the exlemar surfaces due to its wat
%S in new surface and two 1 old surfaces.

Ename|

€ enarel paint consists of four basic ronstiluents; viz, mequiic oxide (white lgad or zinc oxide), o, petrolfe'im
, and esinoys matter. [ne paint rries slowty, but on arying it presuces ar nard imparvious, glossy., &I'_Id;d(:
5M00lh and dyrable film. Nifferent types of 2namel are availabie i readymade forms, in a variety of colour. dey
w2 lolerate the effecy of alkalis, acids, fumes of gas, hot and cold water etc. They are commanly used in wooden
»Metallic surfaces fike door, window, CGI roof coverings etc. and the concrete surface as well.

o Hlun-14 Class noies on Building_Terhnolc-gWﬂE Cwil/Semester-V/
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. ‘ d stirred wit, |,
: ite and mixed an . litr
White Washing ime The lime is slaked ﬂulgebg allowed to stand for a Period of 5 433 Of gy
e wash is prepared from fat g " The mixture shou sclved in hot waler (o each cupig ; < © of < sh
o3 Of unsiaked time lo make a thin Cri?uTﬁ 1 kg of gum IS 'ﬂlizach coal should consist of a stry e f i lime Moy
€ SCreeneq inrough a clean coarse - i

: 5 : Of th Cr
. tion rly, right to le e
°M. the sclutior, s ready for application. The opera its second coat. Similarly, rig ft ang Vice o rUsh o3m

e is applied. ® Verg, Svg,
from 10p towards bottom and in re;elfjse ‘lj'gf&']o?o *Qw. before the next coat is app Ra iy 'hg
SUCceeding Course. Each coat should be a -

: : llowing Constituents. .
Washab|e distemper hem consist of the follo gL |
Istempe, may bepwater hound or oil bound. Both Dfr:ls They are avaiiable in P?Wdelr form, {heasa:_ ‘Iarﬁef
(Water), binder \glue or casein) and colouring pigments. They are generally light in coloyr 5 Ol by

distemiper js Washable. They are cheaper than oil paints. They should be applied in 2 to 3 cggtg.l %rﬁg "Vidg gg”ﬂ
reflective Coating The)} are ?;55 durable than the oil paéﬂ_isc" up'and' became hard. The Surface ty diss" in?d
toat should be applied only afler the undercoat has drie atches should be carefully wipeg Out by ,. lempereg
should be momug?i?ly I'Ubbe)t; and cleaned. The emﬂfeégeigfnepgﬁ na the new gu_rface, it is quirable Y ;Ifar' % q
S‘?gagfg?agﬁes Stno%ld beuli Hemi zggldagéovz;hed wilh SO?UH%?S?;?:SIQHAEgF’;? glfdzgfrfsalgphate Pos fha
of water ar?d lirlr;nallbwhe?jnio :?r; Then only the s_urfaCF-’ ;:ﬁfﬁgg,{fjoﬁepai[ed by putting. e looge SUr[acg
should be fémoved by scraping and profuse (plentiful) wa

Emulsion pa t . rene, alkyd res;i

his paint gorllrt}a;s binding materials (vehicles) such s POIW’”YLEF 3&?;2';gckly. ‘.Withgn 15 ?oa;dh:;m?r Wiheg,
resins. The vehicle imparis alkali-resistance (o the paint. The p t of this paint is emulsified in y.o; { hag 900
orkability and high durabilty. The principle fim tonTieursiliont ol 113 B wilki el Water
fay be thinned with water instead of solvent. The paint surface ca

AS<_Prfocedyre to apply paints en wooden, steel and wall surfaces:

% timber) surfaces (important for examj

Steps 1: Prepg[aﬁou of surface ; '
For good result, the wood should be well seasoned (moisture content should be less than 15%). T

) : © Surfacg j
dusted off thoroughly to remove dust, shavings, foreign matter efc. Head of nails are puriched to a gepy, 3 mm
below the surface to he painted. '

Step 2: Knotting o ;
I s the process of filling any holes present on wood surface like knots, minor crack

€ first coat consiste of grounding 15 gm of red lead in 2 lires of water, adding 225 gm of glue (fevicol e(c.). When
this coat is dried completely then second coal is applied, which consists of red lead ground in bojled linseed ({he
seeds of the flax plant) oil and thinned with turpentine oil (a liquid substance produced by certain trees).

s efc. It is done in two Coats

Stepd:

Itis the process of rubbing down the wood surface b

y means of pumice stone of glass paper after prime coat is
applied and then filing up all cracks, nail

s holes, dents, open joints etc. with putty.

The first coat applied after stopping is called under coatin
of the finishing coat. This coat helps in im
be single, double or more in coats depen

Step §: Finishing o
This is the final coat and is applied only whe
skill manpower in order to give a smooth, unif

g. The uiidercoating should e of the same shade as that

parting opaque (invisible) surface for the finishing coat. Under coating may
ding upon the requirement.

" the under coating js perfectly dried. The coat should be applied bY
ormand patches free surface along with brush mark.

EET=Ty T B B e P
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5 / w’OOd work SufaCes
fiod of /€S of 0l w00d WOrk sufaceg
lo each ubic <4 hrg  Mate, g0 .
; - ana oy inting if blistered & i
lr-?grs;:t o{f 2 Stroje o Of i Shoy, 1 o Pi’l.fjé of old Surfaces p Eﬂ:“}’“'d be con
d 0 left ang Vf'ct_-e brush Cay, J Re™""Fe oid paint is Soften by Hamp Plefefy "EMoya
» versa jr?nlen Thus SOﬁer_Ied pami |S fem B3l (fmm bﬁ]w 2, i *
the oving Of 0Id paint by pajny FMoveq bY String - amp) -
Remﬂv int I'emm,er Ing kﬂife v
9 constity ¢™o Pain’ IEMOVErS are gyqy 1. in’ ‘
owder !ore  Viz. g, o Theold paint fifts yp, Wrinklgg 1arkel ang are gy .
n colour 4/ Nd, the & cap: o Caustic soda solutiop, i also hand Ca"beeasﬂap‘”“d N the
N 210 3 con 11y pr, b“ur;le ] s 20PLS0 AN the Surface ang ol for ey o e by e Paniag Surfaces
e s“ffacga:s @ siied 9003 - Th?; : _p:ént S Soften ang easily :s?:ade vt for 4%% Painl. The sr&:&h .
uly wipeq o, % distoreSting o P oo PNt appeq ) i ey " e S0 g | ¥ “te
it i Ut by . ~Mpg ied. and g aler
is ¥ ¢ e appiet . . urfa
g of z?r?cs o exea" t 4 o Finishing coat: Final coating is appjieg (0 giy % o waoy i 1
" old syros Phate o, 06 4" do not require in the painting of g Woogoh e Smooth Uniform Y Second o (
g SudaCes‘ ! Sg 10 Illir S OP‘E"s die.seenon the Surface' work HGWB er lhE Slloa in ‘ng suﬁaﬁ& Kﬂﬂﬂ.
surface i . - » g may pe &qQuireq i half:!gsa;: Prlming
piling O NeW._iron and steel work (jm ortant for » Cracks and
exam

N 15%). The sy
- lrf b
iched to 3 depih gcr??r:f

Itis done in two coat
Ue (fevico| etc.). Whei

in boiled linsegg (the
in trees).

st coal of paint to fi
th the surface. The
es of linseed oil or
1€1S are available in

after prime coat is

ne shade as thal
Wder coating may

f be applied Y

P5§612°'14

Blic i me surface is cleaned off proper
90og oh. O, grease etc. are remoy d
S0 that it sal ar and petroleum referring to

Y in order to remg

) Ve all rygt
ed by Washing the surfaceswsrffffcpi[e |

C. by SCrapping g
@ 1esin obtaingg from ¢

1 pelrol, benze 3 'Fhmshing With steel wirg
"e€) o fime water, - @ 1 hydrocarton presentin

siep 2: Treatmenit to the surface
The cleaned suriace is treated with 4 film o

. r hOS i i Yo E
guiies better adhesive surface for b Phospharic acid. Thig gim protects the surfage from fsting and

|
Slep 3 Priming )

Thisis the first coat and is consists of dissolving 3 Kg of red e din 1.4 iled I ; ;
fiscoat s applied by hand brueh g3Kg ad In 1-itre of boiled finsgeq oil or tupextine. Usuall,
Step 4: Under coating

Under coating may be in two or more layers according to the re

quirement. This should be applied when the priming
| coatis perfectly dried. This consists of 3 Kg of red oxide d

issolved in 5 litres of boiled linseed of or turpentine oil,

Step §: Finishing coat . . 1 :
When the under coat is compietely dried, then the desired colour is applied over it. The finishing coal should give
smooth and uniform colour. -
. Revainting on old iron and steel work _ foase. if an
B Be?ore repainting, the old surface is mompglllly c;eaged tIJ); application of shop waler. The grease, if any
may be removed by washing the surface with ime and water. i
& Hogrever if the old gurface has cracked, it should be removed by ﬂa”"",f;i'f’,f;'l'iggsoda and fresh slaked fime.
# The surface is then scrapped with wire brush and wash [»wmgg’;;,‘;"ﬂe"w surface.
¥ After the surface is thus prepared, painting is carried oul as

Painting work on masonry wall surfaces (important for exam)

lace where
: i he surface) in the wall surface. Inap
Séipul.eifgﬁgaﬁggho;smﬁc;[(%eag;‘:h if a lot l|7f ?;]m?ﬂ% fé%asi ;znﬁrsﬁt%n?li scraper afr:d[ h‘:"; gsnuji?y zﬁ%ﬂ mi
i i iate, tackle [nal 0l i rease Of S ce lii-
the o ?fh%%wgéewna?:n"lls \?e%t an‘iﬁi‘épi-fﬁ'ri' that subtract is ‘.‘!ea,’}‘ ’5; Y:rillnnsrhg longevity of the Pﬂhﬁb\ﬁxﬁt up
iu i, alzo s TSP, lo clean rease |
i?}ag“ﬁcﬁgtt]zﬂzasf'rft!uicl’ fi'fﬁffoksn%éea Sw;th a écmb brush to remove 21y g

|
i |
)
slick well. .y
repairs @ (5
s i« ysed to make those ;

: Treatmenl to the epair ‘ alch is USE o3
Eéefpj‘? major defects irs;utrrf)aec%:;;é(; IE:JH};erpgir, ).:ead‘f mix concrete P - ———— page 130l 14 ‘
C_IQGJE’Q_\ _..—-—-‘_‘é‘ﬁmeﬁttr'w 1
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' PP ; paint is applied. The
Aln'mt by mgso”rY gmg%e needs to be both sealed and frimac -beL(jar:e:rr:gn?awhbh tggd to t;old lshe
Moisture from coming through the concrete. This is especially lrue lal:ier resistant foundaticn (surface).

Step process sealing and priming is used lo build a strong, W

Step 4: Undercoaling

g : harder surface when ihin coat are |aj
er sealer and pri ly dry, paint actualty forms a e . 12id op
10D of o OmerParrf:g; rcggé?inagem%t:’ﬂ;%ﬁft&o b layers according lo the requirement. It shall be appyigy .

a . . . Y
When (he priming is completely dried. It generally consists of the same colour which 'S going to be useq iy the
ﬁn:shing coat

€ Moistyre.

Step 5: Finishing coat

hen the under coating is completely dried. Then, the finishing ceat is applied with more care in order to q
smooth and uniform coloy r.

Painting work on lastered wall surfaces (import:nt for examij

Step 1: Preparation of surface (Clean the surface) L
The newly plastered surface cc()ntains considerable moisture. Hence, it is desirabie to [eave the plasteied Surface
t0 6 month prior to painting. The surface is cleaned by pumice stone, checked whether there are any defecls in |pe

" Plastered surface or not. If yes, this shall be repaired to ils original finish. The whoie surface should be treateg with
white putty/paris in order to give smooth fouch,

Ve the

Step 2: Treatment to tha surface (rﬁake any repair). )
e plastered surface are highly alkaline (produced during hydration of cement). Thus, the surface shall be
with alkali resistant primer. Surface is washed with dilute solution of zinc suiphate to neutralize free lime

surface. If the surface is porous, it can absorb the liquid frqm the paints and unaven sucking may
uniformity. Hercz care should be taken while selecting the primer.

treateq
cn wall
Cause lack gf

Step 3: Priming coat: - s
Mixture of equal paits of white and red lead in boiled linseed oil is applicd on the surface

Step 4: First coat and final coat application
@ First coat of desired paint is applied on the surface. _
B8 Finai coat of the desired paint is applied on the dried first coating. .

_ Varnish

tis a clear and pale solution of resinous substance dissolved in either turpentine oil or alchohol, The solution on
drying forms a hard, transparent giossy film on the vamish surface.

u-Importange of varnish :
® The vamish applied on the decorative surfaces enhances the appearance of the paint,
W Safeguards the wood work from atmospheric agents.

® Increases the durability of the paint.
Types of vamish

- Qil vamish

Qil and resin dissolved in volatile liquid (takes 24 hours to dry)
Z Spar vamish

Used in spar and other parts of ship, weather resistance.
3. Flat varnis

Dull appeared varnish, addition of more wax, melallic soap efc.
4, Acphalt vamnish ‘

£

Dissolving asphalt in linseed oil and gives black colour, used for metal.
3¢ Spiit varnish.
Resin dissolved in volatile liquid (spiiit) and fast to dry.

1-iun-14
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Chapter _ 8.
==l Int o o gt
——__'‘Nternal Finishi
ol Py Tt
ariit ~ Ypes, b o
ﬁqa?erialglnv;a“ May pe dengu:ctmns and methods of construction
. e . . o k-
el g desig?ewde for the pufl;osaeth!fn internal wall or division made up of brick, studs, glass or other such
sarilions, the ol 25 Non-loag bearmo dwzj?rng one room or por?:::n of a room from another, Generally parlition
P and g walls. It may be of foiding, collapsibie or fixed type. The lighter the

econcmical, Smaller wij
Avantages: €come the slructural elements and the building as a whole will hacome mare

1. Divides the wheje
o area
2. Thin in Seclion g lrl?a 'nto number of rooms.

" er
3. iﬁ‘e;? .p{’f’acy for both s%ﬁ?*i%cupy e
4. Areligntin wei ~Soung
5. Easyin cong = Wland Cheaper in cost of 3 '
' y nstruction in any D‘OSilion stof con;s/lrucbon.

Requirements of goog partition
f. Thin in cross-scction so g ‘
: al maximy
i ; : m floor area il
? Eons[ructedqf:ciiieJgf'?\;agtj?léoﬁm? g respe;i? gghl?gﬁsc;wnd
. : » Unifo :
; 'm. homiogeneous, durable and scund insulated materials,

Simple in nature, easy ang :
3 econom i . .
siructure. 'cal in construction having proper coherence with the type of building

5. Offer sufficient resistance agains fire. i
ini e » neat, damp; ita :
8. Rigid enough to take the vibrations causag duen;op rllc?:;'o WhHE Gocar fngus, &i.

7. Strong eqqugh to support sanitary fittings and heavy fixtures
Types of partition according to their function ‘

1. Load bearing partition
2. Non-load bearing partition

Load bearing partition
Load bearing partition is designed and constructed to receive super imposed leads and transfer the load lo the

foundation. It supports the joist of floor, purlins and ceiling’s joist of the roof.

Non-load bearing partitions
Non-load bearing partitions neither receive superimposed loads nor transmit any structural loads to the

structural member below. Such partitions have only their own weight to hold in position. They also carry fixers
and fitlings necessary in the room. Non-load bearing wall mus! be able to resist impact loading on its face and

also vibration caused from any reason.

Types of partition according to the materials used are as follows:

J. Brick partitions
a) Plain brick partition
b)  Reinforced-brick partition
¢) Brick-nogging partition

\- Hollow block partition

& Clay-block partitions

& Concrete partitions

3 Glass parition

& Timber (wooden) partitions

L~ Sliaw-board partitions

S Plaster sfap partition

> Vet partition or metal lath partitions

¥ Ashesios cemen sheat and CCI sheet potion
jmood-wooi slab partitions .
“Plastic board partition PR

—
Wy ———— [ Tl L T
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12. Plastic boargd partitions

Plastic sections have unlimited possibilities for uses:

Partitions and cabins for interior with timber and aluminium framing
- Suspended type false ceifing

False ceiling with fimber grid support

Wall panelling eic,

B o

itie:
fetht

ey e DS S
= Tl con

At

Plastic board partitions are
» Light in weight, impervious, durable, water proof and can be used gl ordinary carpentry tools.
* Plastic sections and boards are made of PVC and are manufactured in foamed and tnfoamed categories.
* Foamed sections have a solid outer skin and a foamed core,
» Unfoamed sections have solid auter skin and hallow cavities inside.

Unfenmed Seding unfly PhoAke bomnds & mé@;e@f
ﬁ£§:ﬁwﬁ%ﬁ£ éaﬁkﬁlamﬁhﬁﬁﬂiék%
!wl (9 ZaVitieA L e

-

., Ha. Plastic boards o 7
iy : "
-Jun-14 Class notes on Building Technology/EF Civil/Semester-V/ fage




\J

A

lop
drlys:

L
L

-

Hirm
* A€ used where the walls of
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d to form one large floor area.
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Mobile partitions : !
* Rolling mobile folding partitions which provide temporary walls = poab o
*  The portable wall partition has two full panel end members which provide support, rigidity, Privacy, gn q
noise reduction. ‘
®* They fold and are on wheels enabling mobility and ease o storage.

¥ A o e vt e 1

, Pl L
U L S |

A T Tl |
AL P O

Three common uses (functions) of mobile partitions are:

* To divide space quickly where non-mobile permanent room dividers may be unavailable or unpractical.

Mobile partitions are used in

® Arena's

As a cost effective way to create a classroom or meeting room in existing space.
Convenient sight divider fo conceal door openings to restrooms, commercial kitchens, and other backroom areas.

Churches/Houses of Worship/Funeral Homes
Conference/Convention Centres
Government/Corporaie offices
Holels/Restaurants

Res:dences

Salons and Spas

Schools of all levels

i 12

page 10°
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Sne
SUSpel.l hde . ds f )
deg ce“ind and fajse ceilings: types, functions and methods of construction

; ende
e | d (
'S the false s(- ) Ceiling is the construction below the roof siab.

’ ::1:? gl ramewCYUre Means not load bearing in overhead of the room below the roof o7 slab.
it foena’ 'S then fég SUSpended or supported from the main struclure, usualiy in the roof slab and covering
¢ Mms Void b On the frame _
* Loht fixey S, Qir ?f’:,en the Ceiling and roof /slab
: ) |
oo Materiy) aers N4 sther equipment are usually integrates into the linear pattern.
ey UPon * SUpporteq above the ceiling material

€pu =
Uses {advant, "Pose. plaster boards, straw-boards etc. are secured to ceiling.
; of 5 .
* |tis used for attractiy, USpended ceiling
* ltis used to copg arance
; ®al (hide) (1 ,
* ltis used for Sound ap, ® housing utilities, pipes, electrical wires. Telephone wires, channel wires efc.

. tinsulation pyr
Requirements of Purposes

Sus i
lishould be easy to COI'IStm:'tnded Ceiling

ltshould be easy to clggy, ...
Maintenance

Types of suspended rai:
YPL Timber Pended ceiling according to yse of materials:
2. RC.C.
3. Metal
4. Composite
5. Gypsum board
6. Sltraw board
7. Glass
§. Paper

Tjpes of suspended ceiling according to construction:
I. Joint less
2. Jeinted
3. Open

L doint less suspended ceiling: |
' The joint less ceiling is monolithic in appearance and no joints can be seen on the surface is lermed as joint

lees ceiling,
* This can be done by applying plaster on ihe ceiling board or expanded meial lathing etc.

Jointed suspended ceiling:
" These are very commonly used in practice.
* The joints on ceiling may be made in decorative appearance.
" The frame js made according o desired shape and size of ceiling boards.
' Celing materials may be fived with spring clips, nails or screws.

0Pen :

' ; I ' ive virlual (essenlial) effect.
' .lhe open ceiling, the frame is fixed in such way that voids are formed lo give virlual {

, s gre largely provided,

1S Useq .
-“. ord sifsnea |
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Fig. Open suspended ceiling

Procedure for ceiling fixing

Ceiling joist are fixed on desired height from the floor.
If necessary vertical struts are fixed fo set joists.

Rattens are then fixed on the joist.
Ceiling materials like planks, plywood, metel sheets efc. is fixed on the battens.

Finally, painting and firishing is dore.

Main I' \\J“ L2
ter a\ h Mo ber
MG

)

2
%

Different types of suspended ceilings
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chapter - 9: _Water Supply and Drainage

ntroduction T
JAN adequa_fe supply of water is a basic fequirement for m il

and sanitation as well as for manufacturing processes ¥ in:f;t?igid;t}? " 1 eesons o

s of includi a '
. f!"’s.‘ afrea Pabc]}m:;}try, including Nepc_u, the consumers or waler users gef wal i

guailabie from @ Public Water Board or Public Uity Company mains supply s gt waler by a piped supply of waler mains
»In some of the cilies of Ne_P_aI, at current situation, somg Private C{]mpanieﬁyhay o . -

B umers by con veying it in waler taers. ¥e also been supplying additienal water to the
« Anyway, the water supplied to the consumers should be free of micro-os
+ Public wAlet supp_ly system iollow the sequence of water collection ko .

(reatments including disinfection} and finally its distribution,

»Uttimately, water is distribuled for various consumption PUrPOSes in a building | i
. The water 50 supp[led thmatgly gets converied i to wéste Water, whiclﬁug;nsgtéhggh lnternalpu‘vater cistioton syster:
»Hence, Water Supply and Drainage system is o be carried quf simultaneously in prﬂgoeﬁegir? o

X ner,

9.1 Mains of water supply:
storage and Distribution system
According fo the function of pipes, the pipes used in distribui ' .
0 seqores: n distribution system of a Public Walsr Board may be classified info
1y Mains or trunk or primary pipeline (2) Communication oi _ .
g.}ﬂains or trunk or primary pipeline: anon pipes or Secondary pipefine (%) Consumer pipes or service mains
The mains of water supply are also known as municipal water mains,
|, They consist of Iar_q_e—smz?.d plpe carrying wholesome water for drinking and other uses, for a various focalities of the city
These mains ars laid underground along the rads leading to locality to be served Gy them and at a depth where thay wﬂi
pe unafiected by fraffic movement or extrames of woather (excessive heat, frost etc.) ' ' l
 The layout of the mains of a waler supply system is generaliy a circuit with trunk rains feedi i@ of subsidiary mai
o ettwion fo specifc aress or disticts y  mnains feeding a gnid of subsidiary mains
The mgtan‘als uged for main pipes are cgst iron and asbestos coment which can be lapped whilst under pressure; a plug
cock is inserted mto the crown of the mains pipe to provide the means of cennecting the communication pipe to supply an
inaividual bullcing. _ g
( However, the system of iay-out of mains and other pipelines depends upon the topogiaphy, location and water source-
dlevation efc. according fo which laying of pipefines may be: (a) Dead end, (b) Grid iron, () Ring system {d} Radial
Systems

Layout of pipelines in distribution system may be as foliows: S
\'HBrancthead End Pattern;_- The branch pattern evolves when distribution mains are exiended along streets as

the service area expands. Avoid dead ends and stagnant areas in the distribution system to the greatest extent &
passible. : '
. : ,‘..--"' HatH FrE (k)

T

. L ' )
/v“l_vgs | j=——nnaMgarinl
Il 2 .

cogking, cleaning, personal hygiene

anisms, pathogens and other harmfui impurifies,
M source of supply, conveyarce to trealment plants

Pt

5

(I:'}_)__,l_,s"m :uAln(SJ

Br——_Fi

lun-14



(b) Grid/Loop Pattern. ‘ delivering wa'er lo any location from more than ONE
The grid/loop patiern has the hydraulic advantage of N 1 = € d"eclion_
thereby avoiding dead ends. / e
e ———] @ @ '
F =N y =
N i I'* —— B ’-—.._

H

£ |

i 4 ' ¢ ! }}/‘_”‘ 4 .

N
N 8RANCHES « QT 0FF VALVES LATER
Fig. (b) - Grid Iron or Loop pattern System (both figures)

MAIN PtPE
() - Circular or Ring System Aonl T __% i
= e

.5 L. = "_ ;‘ A *1. = ~
r rd : rd (g.\
. “’ J @ ¥ %ﬁuﬂrd
J _-—-‘ ——
- < (= fid 7 saan =
Y g
> ¢ j e \ -
i S .
—p—] E |
A S —
3 ! - =2 =
£ 11' 1‘1'
> o | L& iRy, |
A4 A 4 1 1 s “"‘l i
. 3 : Hy
"

Fig. (c) - Circular or Ring System (both)
(d) - Water distribution in Radial System:

‘ /b
MAIN 14 t 1 t ?EG.E-N /.f/\srf&%ﬁsj_ __‘_:‘_z_‘g;am

O]
'} | it ®
: D

: b SUB (AN [/f " N @__@)
| BAANCHESIL) } : %d

IJFMHCHB

HAIN PIPE'\
L /4
b
uce a'é;'za’v%za%~<
wes
< |
- { ’,l \"(-;I — -
T > |

Fig. (d) - water distribution in Radial S
13-Jun-14 1al System (both)
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s of water sUPPIy: storage and distr
d

Ution
o in distibulion system of 3 p Ste
" s ysed i dis @ Public w
oy T
dwgf Mans
1- Communicalion pipes =
. Consumers pipes

1 Méins of water supply (continuoys, ).

Fig. Waer Supply of a Mult-sloreyeg building
=

principals to be followed for the ifain of

Adequale size to give th Water"“‘PDIF:- y
| Adequées & the required rate of fi sy
ofvaler. Hlow or amouy M
| Waler mains shoud be divigeg in secliong S
provision of S!UJce valves and othar Valves slgnt;albwe _ s
may te ShUijOET while repair isto be dO[lE‘, ‘ o . M ;

il There should be no deag ends in the naty :

; ‘ Stwork of ma
provided o act as washout fyf g washout point 125 If de
contamination from sewer wate should b

l:f' P};r ; alvis S!r:jogld b provided at all summits and wash-out v
. Mains snould be laid according o

Vl.  Mains of water supply should be

depth is measured from the top of the pi

‘ t Pipe to the ground surface.

VIl. - The mains should be localed sufficiently away from otherasewice lines |
assure safety and where ihe mains caniot be located away from such |
should be accorded to the mains

ad end is unavoidable g hydrant must be

vl e located in a safe place to avoid water

alves at low points
ground to provide a positive pressure at all the

iaid at a minimum depth of 90 cm at road and 75 cm at foot-paths and this

e electric and teiegraphic cabies fo
ines, suitable protective measure

2. Communication pipes or secondary pineline:
A communication pipe is the part of the service

uon pipe extending from the water main up to stop-cock and including the
stop-cock, which is under the control of the municipal authority and not consumer.

Principals to be followed for Communication Pipes or secondary pipeline:

) P':I'. the premises (buildings) supplied with water by the municipal authority have their own separate communication

pipes. In case of group or block of premises belonging to the same owner, the same communication pipe shall
supply water fo more than one premises with the prior permission of the authority.

» The communication pipe between the water main and the stop cock at the boundary of premises shall be laid by
municipal authorities.

Principals to be followed for Communication pipes or secondary pipeline: {continuous....)
(i)  Alithe premises (buildings) supplied with water by the municipal authority have their own separate
communication pipes. In case of group or block of premises belonging to the same owner, the same
communication pipe shall supply water to more than one premise with the prior permission of the authority.

The communication pipe belween the water main and the stap cock al the boundary of premises shall be laid
by municipal authorities.

(i) Connection up to 50 mm diameter pipe may be made
on the water pipe by mains of screwed femmules,
provided the size of ihe connection does not exceed
one-third the size of the water main. In all cases the
connection shail be made by T-branch.

(i)

Male knds
13-Jun-14 Class notes on Building Technology/BE Civil/Semester-V/
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3. Consumer Pipeline or service mains:

el house which are the
, | pipes inside the o 1€ Propertjag
T B g st rand the interna | mmunica iDe wi of
eyt
cock. Consumer Fipes should be covered with suilable cover. Ech a::der\;igr in consumer pipeline, - op
cock and Qate valve. There should be a proper provision of cleaning

f _— aat in:
F.’”“C'Pals to be followed for Consumer pipeline or service mal

ication pipe with
i) No consumer pipe should be !aig in the premises lo connect the communication pipe without the approva| of the
fpunicipal authority,

(i) The consumer pipe shotld bewithin e underground with suitable cover to safeguard against damage from traffic
and extremities of weather,

s gl . ing - inuous...
Principals to be followed for Consumer pipeline or service mains :( conti )

(1) No consumer pipe should be laid in the premises to connect the communication pipe without the approval of fhq
Municipal authority. '

(i) The consumer pip
extremities of weather

(ii)) To control the branch Pipe 1o each separately occupied part of a building supplied by a comman
stop tap should be fixed to minimise the interruption of the supply during repairs

(iv) Consumer pipes should be so located that they are nct unduly exposed by accidental damage and should be

@ should be underground with suitable cover to safeguard against damage from traffic ang

Service pipg 5

fixed
in such positions as to facilitate cleaning and avoiding accumulation of dirt.
PERIEHNION SSSTR pDomeslic rﬂw\
waler ; 4
meler 4 i
Siree! [Roag . / [WATER
B R | 8 METER
connection  apout 75cm suoply :
‘F‘{ f ! _}I / to
== building
T ? Slopcock .’: ROAD )
V1D Servicz i
Joint pipe Eﬁﬂ%ﬁy <1ngnw.s METER gox
hidike ) WITH coven
Municipal :
slreel waler
; : ER
o (SECTION) e
Goose-neck pipe 7 ]
o 1)
{usuolly of lead) 7 SECTION a1 % _,
‘ E 4 1
i < a E®j 7 WALL
Stopeock | { (Water x : :
! Lead 1o Iron 4 | méter Alo|< w
A union joini 14 3 Al<]? f’-
o|& NITCH FoR
(PLAK) el WATER ME1€R
._________—_————_ ; .
Fig. - Consumer's Pipe connection with water mains of wne street
PLAN
< ) Fig 196
Storage and distribution system: L :

The water supply fo a building may be either centinuoy
the mains, the pressure of water m
storage tanks are required.
= The storage tank may be situaied either at the
I¥ pressure of wate is sufficient to raise the
water because of intermiitent supplies.

If the pressure of water is not sufficie
storage tank.

§ or intermittent. Even in th

& case of continuous supply in
ay not be sufficient to rise to al! the floors

of the building. In either case, the

ground level or at the ton roof level or at both the levels.
roof level, stoiage tank is provided only at roof lavel 30 as to store

nt, water is fist stored at the grounc tank from wiiere it is pumped to the top

13-Jun-14
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NE_ - T OT T
'agqig;_;ﬂn polystyrene casing
st 1) it f :[\ _ . __r__‘r__rf—____f—_—\\_._zo mm
for = e Nt B Lo e e s A SHTE.
Clalf'l:y % 4 ._F_”F:f_l
3 o > 1
i T - r ~ 20 mm
2 mm = Py [ i warning
service § - copper or & ) Ries
Dlpe_ plastic float -
3 b . a
Cistern “— ball valve = Si
Sohoall | 8 =
. A
" . — |
2 R : — g
M T L |l
T . H 1
‘4: '~100 x BO bearers A L4

distribution and feed pipes
Typical Cold Water Storage Cistern

«==-. - oiston \

Sf—=cap

~— galvanised

E back hur vulet threaded for sisel sockes

silencing tube

nylon Portsmouth Ballvalve
Nnozzie —

rubber

steal L téperzd
e = y threa
pipe : { thre

diephragm

Blunger

Stesl Pipe Joint
—polyther.e pipe

! cnpper — copper
| fitting o r

tiner

plate
— back L L cap
nut
outiet threaded
for silericing tube 3
Disphragrm Ballvalve Poiythene Pipe Joint

'F_l"g- 1v.3 c;ggms, ball-vaives and ioints

cone
wedge

TFLOAT ~ FREE BOARD : 4
ﬁ r\".-ALﬁ_'?: rlJUO:T::\m s LD L1 OYERFL . K
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Storaga and distriution system:

A storage fank for a ouilding is made of the following materials.

i) Miid steel pressed plaies
2) Reinforced concrete

1

3) Stone or brick masonry
4) Plastic and polyethylene storage tanks efc.

A storage tank consists of the following accessories:

%

Top cover made of mild steel, aluminium or other light material and it may have locking arrangement,

2. Ball valve with float which is provided near the inlet to the tank, so as to control the inflow of water.

3. Over flow pipe which is set about 2.5 cm above full supply level (F.S.L.). In casz the float assembly fails, tha
inflow is not cut-off and the water entering the tank overflows through this pipe. ;

4. Supply pipe or infet Pipe admitting water in to the tank.

5. Outlet pipe with stop valve is provided about 2.5 cm to 5 cm above the bottom of the tank, for cutting of the
supply to down tank pipes :

6. Drain pipe or scour pipe is provided for cleaning the tank peﬁodicaﬂy.

Capacity of Storage Tank:

- The capacity of a storage tank depends upon the following factors:

() Supply hours from main, with sufficient pressure

(i) Frequency with which the tank can be refiiied during 24 hours

(i) - Rate and regularity of supply from the mains-

(iv)  Fire fighiing raquirement
*  The underground storage tank is designed to have a minimum storage capacity equivalent o 50 % of daily

demand if the water supply is intermittent :
*  Insuch cases the capacity of overhead tank should be 100 % 0r a maximum cf one day requirement.
13-Jun-14
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Distribution system for domestic supply:

There are two distinct systems of supply of water in 2 building from the mains:

(1) Direct system and
(2) Indirect system

-

1. Dfrec( sysrefn.: In di‘rect system, also known as upward distribution system, the supply of water is given lo various
floors in a building directly from the mains which have sufficieat pressure 1o fead all the floors and water fittings at the

highest part of the building.

2. {2) Indirect system: In indirect system also known as down take supply or downfall distribution system, the water *

supply from the mains may be drawn either by

a) Feeding water directly in to the overhead tank provided at roof of the building from where the water is supplied to

different floors by gravity or

b) Feeding the water into a underground water storage tank The water from the underground tank is pumped to
overhead storage fank from where the water is supplied by gravity.

OHTANK 2105,
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: l. ’1’ 104 oS I;Ji A bath o cold feed
i 4 [’wc st © ) N7 A £ Fl
. L O s i ,
| g pi e || e Vi el L
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/ Foip Vo waler —__ 5%
an,- J U Vi i —-—
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5§ l/ 27y I ;
ﬂty '-t- sink —stopvalve
154 fe——
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|9-2 Hot water Supply
ntroductj : ; of a glass fired, gj .
e SU;[F:‘;;ES of hot water to domestic sanitary fittings are usually l?:nb*:ckmgsl)l:rs lo agn open fire Ofr:g 0':;:0 -
el boiler. Other alternatives of domestic hot walf;:ggzuzﬁﬁy of hot waler is drawn irom the storage 1z |:n|:
immersion heater fixed into the hot water slorage tank. oto pper or steel pi :
immcdiagely replaced b; cold water from the cold water storage cistern. -IGEntzfeT“gecacoppeuse e o bﬁ%
any hot water System and care mus! be taken when connecting copper 10 § w
between dissinilar materials. i :
1 : may be in two forms:
The supply of hot water from hot water cylinder or tanks to domestic purpose may
(1) Direct hot water system
(2) Indirect hot waler system

1. Direct hot water stem . _ _ . |
liis the simplest andS Jt,:heal;: system. Cold water flows through the water |z_acket in tr,e blcxler %ers |lls lerp.g‘fz.“ure i
raised and convection currents are induced which causes the waler lo rise anc: c:m; alg.a ‘ t; tho swa?: living fhe
A der or tank by gravi US setling Up tha
der water descending from the hot water cylin . ' ! A
gprt;tj'ra:; nml?l‘liaced‘-e hoiby colder ' d&wﬂ,gﬂ?{mm_tbe_mp_oiﬁﬂinder_hy_a harizontal pipe at least @QLM@Q o
- e_Tot waler supply is drawn i cyline g
prevent ‘one pipe' circulation being set up in the vein or expansion pipa.
—— e T e Lo e

1. Direct hot water s stem (continuous....) o .

is system is not sﬁitabie {in for supplying a central heating circuit or hard waler areas because lh:e Pipes and
cylinders will become furred with lime deposits, This precipitation of lime occurs whfzn hard water is heated 1,
temperatures of between 50° and 70° C, which is the ideal temperalure range for domestic hot water supply.

(2) Indirect hot water system , . . .
Tlfis System is desigred 1o overcome the problems of furring which occurs with the direct hot water sy:lem. 'The basic
difference is in the cyiinder design which now becomes a heat exchanger. The tank is made in such way that coy,
water is not constantly permitted into it thys reducing the formation of lime due to heat.

§= e 3 ige expanson an feedcistern— 20mmventpige— - -c.v. storage _
C
: 12 mm a— | .
service pipe - Ing
- I}
12 mm~ basin || 450 = 25mm
[ o min l feed
[y
=il Jo
IR 1 —
‘“_2’0 Ry | k ~ 4 direct hw,
L mim supply l 1[ _ cylinder
1 - v
12 mm ~ sink | +—|~25 mm primary
; ' -l ‘ 1 return
3 possible 2
: i pumped L] 7 ‘:i-*‘ 25 mm primary
- i3 — e e e —_——
: Iﬂ— Zﬁmmwimrvc&cuit ‘ __semntiallitgn“qj_ JJJ;"EL‘LI
RS D mm heating circyic I boiler%] _
'H":lill'&i'ﬂim:tﬂolmla'qﬁﬁja N1 _
B HE . ‘ in hard weter are:; Primary Sircuit 9 be 37 mm
. & NOirect .ntwale':‘l\(ﬁﬂil A .
,;NA Hotwater systems — Direct Hot w—am Page 8 of 22
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9.3 Drainage of sewer and waist \1

Methods of carrying refuse from a house r‘ﬁa"y bein three forms:

1. Conservancy system {lt include ¢onstritction of Septic tanks, soak ot <
2. Waler carriage system o =% Pt sludge pits ang Soakways)
{a) Combined '

{b) Separate (for sewer and storm)
() Partially combined

COMBINED SYSTEM

is that all the di?s@li?fgéffﬁ
iustallation, which could be
of heavy ratn. v .

TOFALLY SEPARATE SYSTEM

The: miost comimon fethod e Hpidyved by
: b One sew;

are use: in this meth
and conveys this diredt t6 asui] 2 Yiver wi SR
discharged without tréatinént, rECEIVES all the sofl of |
foul discharge from baihs, basing, sinks, showers an. ~toilets; this is-thissi.
conveyed to the Sewage: treatment fistallation. More drains are required
and it is Df&'-'h-.HQ'GE:SSam.:td-'-étds:@- draing one over the other. There i5 a risk.
of cosiitecting to theé Wrong sewer and the soil drains are not flushed,
during heavy rain, but the avings on the treatment of a smallex voluine
of discharge leads toan overall economy.

PARTIALLY SEPARATE SYSTEM

This is a compromise 6F the other two systems and is favoured{;:}’oﬂz
"Local Authorities because of its flexibility. Two sewars-areduse o e
LY surface water only and the other tc act as a ccmbl;ni:cdsge; oo e
AMount of surface water to be discharged into the com

- : t ingtallation.
Adjusted according to the canacity of the sewage t:e:tm:n_a___t 5 eceive
Sodkawavs, whichn are pits below ground level design '

2o d
el . . : . sometimes use
urface water anid allew it 1o percolate into ths 3°i.1;;r:m-np1es of the
o lesven the load on the surfacs water sewers. Typi

iy threw dra.i_nagc systeras are shown in Fig. IV.6. Page 9 ot 22 |
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Geneeal princlples ¢f good house dralnage:
1, Provide by the side of building SR
fPrchd‘a, adequats size oo
3. Ensure approprate level to draih out frgpy lowest fevel
4. Provide proper gradient for self-cieaning velosity
. Provide jon-atisorbent type foundation - - - .. .
. Provide straight Tnes with successive inspesfion chambers.
. Provide properly ventilaiag sysem .
. Provide house drain intercepting trap fo conngct

O =] o ey

1o public sewer {this prevents entry of unwanted gases).
Types of drainage for sewer and waist:
Asewer can be defined as g mesns of conveying wasta,
fom the draln and conveying it to the final disposal point.

1) Public drainage for sewer a
calied a pubiie sewsr.

?) Private drainage for sewer and wdist: A
them s called 2 private sewer

Bl

soll or rainwater below the ground that has been collected
nd wfst: [Fthe sewer is owned and maintained by the Incal authority itis generally

sewer ovned by a sing!e person or a graup of peaple auel maintaires by
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~

ider each dwelfinn -
Wh ‘ , ic sewer one method is (0 const Welling i
isofer-1 Planning the connections of houses to the main or public s€ 9in

alion but imporiang economics in design can be achieved by the use of @ pm;altsesgi\ggr-] ?er}?{;nn??rzem hz‘fs are
Connected o the single sewer which in turn is connected to the public sevier an = Public Sewg,
- Ehe fol lowing savings are possible:
é‘ Total length of drain pipe
= Number of connections to public sewer
. Mount of opening in ihe road

Umber of inspection chambers
“Omparative example is shown in Fig, VII.1

TYPes of drainage for sewer and waist pipes to conniect with main sewer and drainage may be:
1. Public drainage

Private drainage

[T Surface water drain foul or soil drain inspection chambey
Nspection chamber
s

1§ By ;i =
I i . =
s I

R R

i ¢
1
fo [ |
___1 ul se\weg 1 s S
§ Surtace weatraer savver
“—-—‘

— — ——— — — — — —-———-—--——-—-.—__;—-;..___L
4—'-'-—-_
- - - - -t
individual sewer connections —_

Involving opening up highway
in each case to make mnnectiqn

Individual drain and sewear connecrions

Surface water drai n

foril or soil drain inspection chamber
inspection chaﬂ"lel" E—-—--\ —_—
T B e
P e 'l'li :
: rs —] T = i
i I . U R
o | L0 LARINIE: oy D LSO
i ’ bt __—LH:_:‘EP X
"""'“_‘—L"""" —— —l—-—-——@ ._1_‘:-‘:.—'__——:-_-_—_.1__ —_—
roddin -t
g i Il
eye rodding eye # I
3 1
_foul sewer . Y 1
P ——t ==
surfzce water sawer e s i —L
S _-—--—_“-—--—-—-u—-x_—-—-——-—-—-- e
Private sewer for Toul drains -

pPrivate sewer for surface water dvains —

single connections to public sewer

NB generaily 2g houses can be connecred to a 106 mm dia.
private sewer at a gradient of 1:70 and YO0 Hotisas
S2n be connected to & 159 rmm dia. private sewer
laid to a fag of 1:15n

ﬁm""

1.1 Example of Private sewers arrangamant
13-Jun-14
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Fig. VIL2 Connsctions to smell diametar sewers

94 Rain water pipes and gutter
"% A rainwater drainage installation is req
suitable drainage system,

* Paved areas such as garage forecouirts of I'iar'd'él'a’riﬁé are laid to fall so as to direct the rainwa
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In et g (1:3)
lald o Englizh
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ity soncreta
banching

LFEH.V!I.& Manhuta‘u

which is connected to the surface water drainage system:

* A rainwater installation for roof corisists
rainwater pipes.

¢ Ifa separate system of drainage or Psg;aiw,é;zs are used it may be possible to connect the rainwater

the drains, providing there is an alternative means of access for cleaning

+ The rainwater pize is terminated as ifs lowest point by means of a rainwater shoe fo

Remp sonnéction
150x 1B st iron €00 x 460 cist Iron cover
Smie —; nd framo to &S 467
cover and fFll.'nB 1 [l _l;lrn
Incoming - 7 N
dain [ R TG 100 mem procast
A B 1 ~ conerete stob
Sow Sd b AR -
9 [ qalv, Hep Irors
‘ » / 10 BS 1247 svery
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* Backdrop conneotion

nd inspaction chamber sawer coansctions '

drain or a trapped gully of the discharge is {0 combined drain as shown in Fig IV.11.
Arainwater pipes and gutter installation consists of following works:

* Drainage of rain water from roof and premises
» Water drain from the roof through pipes and gutters

» Water drain from the ground to sewer line vy the road-sides

* Pipe and gutter size depend Unon:
. the roof area N
Il the intensity cf rain
lll. materia! of quiter and downpipe

uired to collect the discharge from roofs and paved areas, convey it fo a

ter into yard gully

of a collection of channels called ‘qutter’ which is connected 1o vertical

pipe direct o

r discharge o a surface water
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SoakWays

5, 3 [fe]
A soakway is 2 pit dug in permeable ground which receives the ramwat?r l:IiSﬁgatfél: si:;or?c‘n::zingoét?g:ag
3 small building and is S0 construcled that the waler collected can percol 2t al to one-third of the h :
The v he soakways is calculated by allowing for a storage capacity equ ccurring on ave, e
20 the area 1o be drained. The rate of rainfall corresponding to a two- g Sl c:j c s']a ity of t;']ag
once in ten years is 0.015 m; therefore if the area o be drained is 150 m? the required capacity of the
50 m? % 0.015 m = 225 m?

Types of soakways:

1) Filled soakways

2) Lined soakways

aved gp eas

of

en train fal
Ot more
Soakway js. han

1. Filled soakways

Filled soakways are usually employad only for small capacities and the life of such soakways may be limited gye o
silting up of tie voids between the filling materals.

. [—mrﬁnu water drain’ -

% r Topsoil

larga }-'ul;ble
at outlet —

conrse
granular
material
with size

- range of
10 to 100 mm

£ . s oosoi
r—surface water drain tepzoil

=100 mm thick
large rubble

precast
at oucfall concreta
cover
slob
* coarse
giranular
- material

with size g Y

range of

10 1o 100 mm

suitable coarse grenular matarials include broken
bricks, crushed sound rock and hard clinker

Fig. VIi.6 Fiiled soakawuvs

13-Jun-14
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B pp——— I
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Al W . D A,
PV NIV A Y

Fia. VIL.S Lined soakawayz

uﬁampipeswgtmer

Mmmm:amaeasﬂwn.‘qm

The materials avadable for domessc rawaler instalation ¥e asbestos, galvanised pressed sieel, cast ko and
UPVC (Unplassicised Polyviny! Chiuride plus addimes) e latier besng the usual specificaion for new work.

Cast iron rainwater goods

Cast ron r2water pipe, mmhr-gsmmaiymnhdmmmmlm
p:llnane‘sfrm?&mnf%a\deﬂwel«qmdtm.
. mmss:medas:ocvammmcb,mdmmmmmuhhd '
mbmwbemahtaaammadmdm

. hwammrmm.aumdh\pammm.mﬁ.hﬂd“
angies are avarable )
For duen ppes_ figtinas uqu_t.numwll.ﬁnm
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Unplasticised pyc rainwater goods (continuous...)

c oA WV

The advantages of UPVC ralnwater pipes over cast iron are: ts ar‘e self-sealing, generally by m=ans of a buly) o
1 . -

Easier joining, gutter bolts are not required and the join
similer strip.
Corrosion is eliminated :
Decoration is not required; the two standard colours available are
Breakages are reduced.

: falls.
Better flow properties usually enable smaller sections and loWe;{]{} m and 3600mm and with diameler rage
Half round qutters are supplied in standard effective length of 1800m
of 100mm to 110mm. ith diameters of
The pipes are supplied iri two standard effective lengths of 2000mm and 4000mm wit I odin,

68mm and 75mm. (For details refer to Fig. IV.II) g

black and grey.

9.5 Septic ta .

Sepiic tank is a chamber constructed in masonry or RCC to house the refuse of human beings which js
usually built underground. o .
The f:nction of se?au'c tank is to produce certain biological and chemical changes ll)Y partial “C!UBfactlon afad
gasification (or decomposition) of human excreta discharged into it, through the E"Ct‘m" of anaerobic bacteria,
which flourish in the absence of free oxygen, humidity, darkness and warmth. This is the condition created iy
the fank.
During the course action in 2 septic tank, the lighter matter (grease, fat elc.) rise to the surface anq form a
thick floating layer called “scum" while heavier materials sink tc the bottom to form "sludge”. The tank is made
air tight, water tight and dark to kielp decomposition of the sewage).
A séatic lanris used io treat sewage from isolated group of country houses, where a piped sewage (ie.,
public sewer) is not available. It is a horizontal sedimentation tank in which sewage moves very slowly. Septic
tanks serve two purposes: '

. Deposition of settling solids in sewage_ by sedimentation

II.  Partial or complete digestion of the sludge prior to its disposal
A septic tank produces septic action by anaerobic bacteria, wherein proteins, carbonydrates, cellulose and
fatty matter present in sewage are broken to simpler compounds.
The nitrogen is converted to ammonia, while the colloidal matter is flocculated, is discharged either into soak
pit of below ground level through open jointed agricultural drains, so thal the effiuent gets absorbed in the soil.
The aerobic bacteria in the soil bring about necessary changes in the organic matter and make it suitable.
The effluent from the septic tank should be discharged in open drains (soak pit). The following figure shows a
simple septic tank. '
The septic tank is so constructed that direct current between inlet and outlet is prevented. This is achieved by
using pipe at inlet and outlet. A baffle wall with openings is constructed at some distance away from the
outlet. The outlef pipe is kept about 15 cm lower than the inlet pipe. The sludge, which is deposited in the
bottom is cleaned periodically, say once in 6 to 12 months. A vent pipe is provided for the escape of gases.

Design of septic tank

The size of the tank is based on the number of users and the amount of dilution waler in the sewage.
Average retention period (for the septic action to take place) of sewage in the tank is 12 to 24 hours. This
period may he more for residential installation and less if sewage is coming from a long distance.

According to IS code 2470, septic tank shall have minimum width of 75 cm and minimum depth below water
leve! of 100 cm. The minimum iquid capacity shall be one cubic mater.

The length of the tank snould be 2 to 4 times the width

13-Jun-14
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1 Fig. 34.31. Section of all septic lank.

Soak pit (seepage pit):
A soak pit is a covered pit dug in permeable ground, in which effluent (waste) from septic tank is discharged. It is
generally constructed in the pervious soil which can absorb the effiuent

Soak pit may be of two types: (2) lined, and (b) unlined

Lined soak pits are used when the inner volume is kept empty. The lining may be of bricks, stone or concrete blocks,
with dry open joints and with at least 7.5 cm backing of coarse aggregdfe.
Unhned scak pii: The inner volume of unlined soak pit is filed with stone, brick and aggregates, 50 no fining is

o ol T2 16 2 ., - ! .
eQuired, escept far the masanrv ring nrovided 4t the iop
- — —_—— e

X_-
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PIC. 3021, SOAKPITS.

Sludge soak pit:

A sludye soak pit is the one in which the sewage effiuent from the house drain is directly discharged. The water in the

accumulated sewage is soaked by adjaining pervicus soit while the sludye is digasted in the pit. Such soak Dits are
- Quite common in areas where subsoil is highly pervious. Fig. 20.22 shows a typical sestion of such scak pit.

Itis fined with masonry with open foints. The top is covered with a rigid slab. The diameter of such a tank varies from
2.00 m to 3.00 m while the depth varies from 2.50 m to 4.60 m. Each individual house having one such soak pit has a
life of about 20 years for a family of 6 persons. When the soak pit gets filled up, the lope cover is removed and the
tank is emptied.

Fig. (b) Unlined soak pit | FIG; 30.22. SLUDGE SOAX PIT.

9.6 Rainwater harvesting

Basic principles of rainwater harvesting:

Rain water harvesting can be defined as the collection of run-off rainwater, its treatments a
Wwater supply to individual household or community level for domestic purpose,

nd use for the domestic
agriculture and environmental managements etc.

such as drinking, cooking, washing.,

Al rainwater harvesting system consists of three basic components:
1. Catchment or roof surface to collect water.

2. Delivery system to transport the water from roof to the stora

3. Storage reservoir or tank to store water unti

depending on the location of the tank-

ge tank (gutter and drain pipes)

| it is used. The storage reservoir has an extraction device
may be a tap, rope and bucket, or a pump.

Technical aspects

The construction cf a RWH system is determined by several criticai technical factors:

1. Use of impermeable roofing materials such as CGl sheets, tiles, slates, asbestos-cement sheet etc.
2. Availability of an area of at least 1.00 m? near each house for constr icting a storage tank.

3. Water consumption rate (number of users and types of users) and storage capacity required.
4

Availatility of other water sources, either ground water or surface water that can be used when stored
rainwater runs out.

5. Availability of labours with technical building Skills in of nearby the community.
6. Availability of required, suitable local construction material and labousr.
13-lun-14
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9.5 Rainwater harvesting (continue...)

Deslgning  rainviater hervesting system ) | ‘ o the
The maln considerstion In designing a rainweter harvesting system Is to size the volume

ctica
storage tank correctly, The tank should give adequate storage capaclty st minimuns constructt

Losts,

Five steps to be followad In deslgning s RWH systeim:

Step 1 Determine the total amount of required and available ralnwater
Step 2 Dedfgn your catchment area

Step 3 Design vour dellvery systen .

Step 4 Determine the necassary size of your sicrage resemvolr ‘ g
Step & Selact suitable dasign of storsge reservoir !

Thee steps are deseribed below.

Step 1 Total amount of required and

Avallable rainwater

Estimating domestic water demand

The first step In designlng a ralmwater harvesting system is to consider the annual household
water demand. To estimate water demand the following eguation can be used:

Deriand = Water Use x Househald Members x 363 days

Rainfall data
The next steg Is to consider the total amount of avalizhia water, which fs a product of the total
annuat rainfall and the roof or coflection Surface grea, Thesa determirie the potential valus for
rainwater harvesting, Uswally thers is 3 loss caysed mwstly by evaporation {sunshing), leaiage
(raof._égr_fg_;e), averflow (ralnwater that splashes over the gutters) and transportation {giktering
and pipés}. The focal climatic conditions are the starting point for any design,
' Caléﬂ@;ﬁng potential rainwater supply by estimatinig run-off: .
Théf_ahﬁbunt of availabla rainwater depends op the amount of ralnfall, the sreq of fhe
calchifiient, amd its run-off coafficient. For 4 roof or sloping tatchment Itis the horizontal plan
aren which should be measyrag,
The runoff coefflcient {RC) takes intn account any insses dus to evaporation, leakage, overflow
and fransportation. An estimate of the approximate, mean annual run-off from a given
catchisient can be obtained using the following equation:
S=RxAxCr
Supply = Rainfall x Area x Run-off coa fficient (RC)
Where: |
5 = Mean ahnval ralwater supply ()
R = Mean annusl rxinfaj) (m)
A = Catchmant ares (m)
Cr =Run-off coefficlent

13-Jlun-14 Class notes on Buitding Technology/BE Civil/Semester-V/ Page 19 0f 22




9.6 Rainwajer harvesting (contince...)

I’.iea‘lgh?ﬁg Your catchment ares I
R

fs Proy ﬂe ’ ided thev a 3
ralnwater, prov
lcat hment surface for haWESﬂnB re (:'
l an idea catc ean T!

ted { ons '"Ets
i ized Cnrrug_a_ [ }‘ :
fma Ydi erent materials. Galvan

I ; e aYCDI‘iSIS{O man ff

tcement raofs ¢, alsg
surfaces.
Ic and tiles ali make good reof catchme]rlt e el
m
:" 3 df?fd ;:t?t ca??aoﬂng materials such as grass or pa
EUsed, Tra an

Hortragay Ao area of the roof, .I‘nr:nlcuml!nn tha caten-
mnr-ﬂ-mm n

Designing Your deljvery System
The Collected water from roofne

eds ta be transported to the storage reserveir oy tank
through 5 S¥stermn of putters ard vipes, the so-talled delivery systerp
types pf delhrery systems axi

ar Buttering, Sevefal Utha
st byt gutters are by far the MOost commop, Ccmmonly Lsed
Materials £ Butters ang downpipes SIe galvanizag metal and Piasiic ( RVQ) Fipag
Detarmina the Necessary size of YOUr storaoa reservoir
i) Surface tans.- Water jar OF Jumbo jar it Offerra cement {3-6.5 m’)
- ically of concrete with chicken wire to provide the Strength and shape of th
Water tan. built of
OF concreta iy, situ /Eorrnwork {S00g litres /& 3
Waros 190 pury of €L Crale
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N
2.U RG] NI YEL0Y |LATILIIC. )

i) Plastic-lined tanks (5,000 {itres/ S m’)
v)  Sub-surface tanks ar cisterns )

et oo
LsitizpT i Anaarey e AT O

Water guality aspects _ _ e
P@te_cﬁng water quality In rural areas rainwater Is generally unpeiluted ndpu re before
_ge__a,_chfrjng’ti_w"_éi gmund It is aiso in thess areas that rainw'a'iér fram roof -éé___‘t_qﬁments i most
COITIFHGIIIVUSE& for C.Il'iﬂl(i.nﬁ. Ramwa'ter from we]l.maintamed_ roof Ca'tC]:l‘l:H'\éntS is ggnera”y safe
ta drink wlth_a:u't treatment. E'xcEp'; it heavily urbanized and ihdustrla iiz'e'd'areas or reglans

il;cren: ta"ac'ﬁve volcanaes, atmosphierle rainwater ls very pure arid 2ny contarmination of the
ustially oeclrs after contact with the catehment Systenn. Reguta didaniny and fnsoection

of the catchment area _arﬁi_ggtjg_r_a;einm____mmmg goed water guality,

Hiters
he giilty of Waler can be much improved if debrie s Kept out of the system. To accamplish

this ﬁlters 20d senaigtar
i . or 1 . . B .
T D L bemwwmmgw SEErn at the infet, putlel or

bicth, Filters slrr:;plaj'i Catch the debid S Tlanest
o : & debils and allow a0 water fo flsu thicrals
- Tratiment ofstored watey Vvaierto fow hiough.

£.2nd simple mittiod t5-
8150 commonly used o fur
'.dc_l reg tﬂ‘ré'r:éfaﬁx}__bpefa,

: _Chfgdhatf@ ;an be an éff_g'_:__:_t’_iyg WaY 10 purify the w

taste ofthe water and over-applitation can caigen s

Boiling water for two urthréé}nf SRR o

B _ nutes narmally ansistes th S E i

pathogens, o 2l ansurenha ee _ffFJ_m_i_}?fmful_ bacteria ar

Sulight | _ B |

Anather 2 bar, L ST

o a:;vfto inlh mariy barmful bacterta In water s ta 3t tIn into clear glass or lastic
Piace them in direct sunlight & 15, Thi

Clénfecting (SCOIS), Pt severa outs. s method s known s ol Wistes

Bune14 - — I
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Ralnwaterhsrvasting Is the accumulating and storing of rainwater for reuse before it reaches
the aquifer. It has heen used to provide drinking water, water for livestock, water farirr-iga;.ion,
as well as other typical uses. Ralnwater collected from the roofs of houses and local lnsmu_ucns
can make an Impartant coniribution to the availabllity of drinking water.

ORAMIAGE FROM
i FUMPHT TO
_hl.' DVER HEAD TAUR
| COVEIRKHG RCCSUS
15 CATHICK RCCWALL Ty 5 GRAVEL FILLEIG : c:u 4G $ECH)
\_‘ o2
i =
FILYER
20 CATHICKILC WLk
SECTION COLLECTION TANK
RIMPHG TO
QVER READ TANK
I N &
9
< 240-—-’——-1't1- . 00
e e
”"i‘"‘l-q‘r lze{_ - ¥ 2
BRAAGE PRETROY [ FILTER | (-0 =g RANWITER - @ 1= = &
TERRALE : £% I ~l— Lcouicnou‘mnn | ]' .‘
: =15 20— —L : . .
H s lis OVER FLOWTARK.

\ oy . Rainwater Harvesting
halnwater har-esting done for szhool In Kask|

District: Shivalaya Higher Scconda
L4 S
block Thumk-7;. L

e
e i In a bid ta put an end to water shortage,
fa.rw.ater Harvesting Capacity Centre (RECC) for Mepal. —‘{ ralnwater :arveslinp and refilling
vhrough this centre, BSP-Nepal together with other I nndererounu watcr ;es:u..rclu nas started |
in Patan area. .
o W - N &
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e i

pomestic mel.hods of purlfu,.ltlon and disfulcumn of w.:tt.-

eaches - I -
gation, 1) solar Disinfection (S0DI5)=>
. Simple lechnique for disinfection of water =
tu_tif-'“-‘ . Sun rays (Ullra violel) kills bacteria
= . Atleast 6 hours exposure to direct sin
. Use mineral water Lottle, Thick bottle is not recommended

2) Boiling=>
. pollwater at least 5 minutes

. Consumes firewood [kemsene/gas/eiectricity etc.)

g - Taste net good (khallo), some do not like _
1]

3) Use cof 0.5% chiorine solution (Piyus)

WLl = Simple, Rellable and cheap
« 0.5% chlorine solution
= 3drops per litre, water can be used after 30 minutes=
* 1-2 months for 4-5 member family
* NCR17 per bottle (60ml)
* Available in medicine shops
* Expiry date - 1 year

4) cCandle filter=

= Not cheap at community leve!

= Frequent cleaning of candie

. Lo not use brush to clean candle

Disinfecticn of water by SODIS

SODIS Principle

bacteria,
Effect of SODISY

= Sunlight generates Ultra Violet'[UV—A} radiation and heat which inactivates or kills micro-organism of

Research & Results
Microorganisms L |
-[Illlness' 1 Reduction frough SODIS (6h. 40°C
Indicator for Water T
uality' &: Entetrrtls
L |E larrj- oea -
. fejuni Jiarrhoea
S. tybh [Typhoid . > 09 9999,
S. entetritis yYphoid
tx%mmunum B\tp 'lot ;
exneri 5 g sentery
_cholerae - C. Olera
Y S —— : ?
Rotavirus Dlarrhoea Dvsentry 99.9 - 99 99% @
Polic Virus Polio . 99.9 - 99 999,
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WWash the bottie wel
first time you usa b

How 1o use (make) SODIS?

Recommend using PET botlles because

Light and do not break aasiy

Easily available. We are used to mineral water bottle v and co
Hov:aver, glass botles can also be uscd but 1t is breakable, heav

Use PET Bottle (Polyethylene

Terephthalate) - »

* Not more than 4 inches dia
Max 3 litres cap

* No scratches

* Nol twisted/smashed

* Not coloured

* Because they reduces UV-A transmittance

If Turbidity less than 30 NTU then use the following methods: =

* Ifthe water is very turbid, the effectiveness of the method is reduced.
How to determine whether the water is sufficiently clear:

The filied PET bottle must be placed on lop of a newspaper headline.
Now one must look at the bottorn of the bottle from the neck at the

top and through the water. If the letters of the headline are readable,
the water can be used.

It Turbidity less than 30 NTU,
then use sedimentation and filtration methods=»

Cloudiness (Cloudy day)

* Cloudiness affects the strength of solar radiation and thus also the effectiveness of the method.
.* Rule of thuinb: If less than half of the sky is clouded over, 6 hours will be enough to completely disinfect the
ater, '

If more than half of the sky is covered with clouds, the bottle must be placed in the sun for 2 consecutive days.

Preventing recontamination

The treated water should be kept in the bottle and drunk directly from the botlle, or poured into a cup or glass

immediately before it is drunk. In this way, itis possible to prevent the treated water from becoming
contaminated again.

Exposure to sun - some practices: U=»

Class notes on Building Technology/BE Civil/Semester-V/ Page Z of 2
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3.6 Types of roofs - shape, material

introduction

A roof is the uppermost part of a building whick is S.uPport lose the space
with a roofing material. The main function of roof is to enc -h as rain win

protect it from the damaging effects of the weather eﬂl;m i 34
e g n
structural element may be trusses, beams, slabs etc. ‘o & snow more directly and In

c o .
AC sheets, tiles, slats, slab etc. Roof and roof covering tive barrier to the entry or rain

ovide a Pos
much greater quantity than walls. It must, therefo.re. p];tant_ pc.ment m;st have
and vigorous (strong) weather proofing is most impo fre resistance & sound

adequﬂt [he str Uctulal com
g 1i sta )Iiltﬂ- A roo m t TI v tl”.e'lnlal ins
{ us ave

insulation.

_\Jh) functions of any roof are:
. To keep out rain, wind, snow 2

T s and covered

tural members arn
ki of the building and to
d, heat, sncw etc. The
of coverings may be

nd dust.
eat loss in winter
e building cool i simmer. p
. ltis designed to accommodate all stresses encou?'furfer;]pera
. Itis designed to accept movement due @ changes In

1

2. To prevent excessive h

3

4

- ility of building.

6. Itis designed for strength and stakility © :

7 -
8

9

1

. To keep the interior of th
ture and moisture content.

. ltis designed for durability and free from maintena?ce.u ]
. Itis designed to provide resistance tc the passage of sound.

. T provides safety for occupants
0.1t has aesthetic beauty
Reyuirements of a roof: To be a good roof, it should have the following properties (requirements)
1. Adequate strength _ ‘

It should have adequate strength to carry the super
2. Effective protection
it should effectively protect the building against rain, sun; window e
against adverse effects of such agencies.

3. Water proof
It should be water proof and should have efficient drainage arrangement.

4, Thermal insulation

mposed load (dead loads & live loads)

tc and it should be durabtle-

It should have adequate thermal insulation. ' Vorscal

5,  Fire resistance s -

It should be fire resistant. 7 ' ‘\‘\\\Q\-\\Q\“\\&\\ “%\‘:‘:\3\%\%\\
6.  Sound insulation ﬁ Q [ ]

It should provide insulation against external sounds. (1) Loar-to-rool {b) Gable roal

Types of roofs or classification of roof
Types of roofs may be as follows:
1. Pitched or sloped roof
.2. Flatroof '
1. Pitched or sloped roof:
. A roof with sloping surface is known as a
.m.tched roof, Pitched roofs are considered suitable for buildings in coastal regions or in areas where
;‘_::m:fall and s.nm_»vfall is very heavy. Normally the sloped roof has the slope from 1in 3 to 1:1 or
:11/2. The pitch of the roof is determined by the types of coverings and the basic form of roof is
governed by the load and span. Pitched roofs are basically of the following forms or shape:
a. Leantoroof : d. Gambrel roof .

-fﬂ'ﬁmmh..
3. Shelled roof G =

4. Domed TOGf (¢) Gemnbirol ool (8) Mansard roal 11} Deck ol
FIG. 15.). VARIOUS FORI4S OF SLOPING RO

b.

. }G;b]e rc;of e. Mansard or curb roof
w—— . d lip roo ! ) f. Derk roof
1 als used ior pitched roofs may be Thatch, Wood singles, Slates. Tiles, G.1. and A.C. sheets etc.
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