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‘Building Materials

6.1 lntrodncllon O\l rl:\"llf B

The building materials include stones, bricks, lime, cement, concrete, mortar and timber. lesc
materials are discussed, in brief, as l‘ollows\u‘
AL

6.2 Stones ""t) ()haa oo AAANWD »toV RV,}_D/”‘P‘AO

The stones are derived from rocks which form the earth’s crust and have no definite shape or
chemical composition but are mixtures of two or more minerals. The rocks from which stones are

obtained may be classified in the following three groups :

1. Geological classification. Geologically, the rocks are classified into three

(@) Igneous rocks. The igneous rocks are formed due to the solidification o
laying below or above the earth surface It has a crystalline glossy or fused texture.

(b) Sedimentary rocks. The sedimentary rocks are formed due thﬁlual dcﬁ&nﬁgn of

materials like sand, clay etc., generally by setting water. These are also called stratified bccause these
rocks are formed in layers Luncstone and sandstone bclong to this category of rocks. _L_iu plu

s as follows :
f“ moltcn mass

',—4’

(c) Meramomhxc rocks. The me ic rocks are formed due to alteration of original
structure under/heat and excessive pressure ]Marble is an example of metamorphic rock.

2. Physical classification. Phys:ca'ly, the rocks are classified as follows :

., (a) Stratified rocks. The stratified rocks a,r&%osc which exhibit distinct layers which
can be separated.

[I he limesione, slate and sandstonejare 3('amples of stratified rocks.
(b) Unstratified rocks. The unstratified rocks a rocks are. th s {u

ch do not show any sign of -
_strata and cannot be easily splitinto slabs, [ The granxte and marble*arc € amples of unstratified rocks.

'3, Chemical class:ﬁcauon Chcrmcally, the rocks are classified as follows :

(a) Silicious rocks. The silicious rocks are those which contain silica as the main
constituent. The@mc quartzite, gneiss are examplcs of silicious roc

(b) Argillaceous rocks. The argillaceous rocks are those whlch contain clay or alumina
as the main constituent. {Th [The sla slate, laterite, Kaoline are the c,xamples of arglllaceous Tocks

.. - P

"(¢) Calcarious rocks. The [calcarious t rockwe}_t_llose which contain lime or calcium
carbonate as the main constjtuent. [The Timestone and marble are the examplcs of calcarious rocks!
63 lmportlntBulldlnl.Stoncs/ 2 % Anhugine , r k J_ mw ﬂ' X Mi nefoy ¢ hnefaD

e

The following utiﬂiponam bulldmg stones, their compOSltlon (propemcs and uses: G h
1, Granfie. I Js an igneous rock. Itis mamly co

: _B.I“d of quartz, ‘felspar and mica.”Its
specmc WWE'T 64 'and compressive strength varies fro 0o T30 MN/m’.
_ upon dm of felspar

“Its colour depends
which may be brown, grey, green and pink. A fine grained granite offers high

hering. 1t can be cully polished and worked. “Tt'is used for exterior facing of
Piess + flbalme il D Gjone. ol Rubble #iadol 4= =hard
% mu 8 llllﬂu of dumlnlum wuh varying amounts of w‘fﬂ%ﬂ s € whsaw - ¢ !,‘t'll-nd
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1
l 6.1 Introduction GRES \ch 1
{

‘The building materials include stones, bricks, lime, cement, concrete, mortar and timber. Tthc
materials are discussed, in brief, as follows\} bt

6.2 Stomes 6&%&} g Mwﬂ bﬁv Y\wﬁ

The stones are derived from rocks which fonn the earth’s crust and have no definite shape or

chemical composition but are mixtures of two or more minerals. The rocks from which stones are
obtained may be classified in the followmg three groups :

1. Geological classification. Geologically, the rocks are classified into three types as follows :

(a) Igneous rocks. The igneous rocks are formed due to the sohdlﬁcanon ognoltcn mass .
laying below or above the earth surface. It has a crystalline glossy or fusgd texture. pALZ

(b) Sedimentary rocks. The sedimentary rocks are formed due toBradual deposition of/
materials like sand, clay etc., gencrally b y setting water. These are also called stratified because these f
rocks are formed in layers Lnnestone and sandstone bechg to this category of rocks. Gu pSusp 2 ack

(c) Metamagluc rocks. The metamorphic rocks are formed due to alteration of original
structure under/heat and excessive prcssurenMarblgls an example of metamorphic rock.

2. Physzcal classification. Physically, the rocks are classified as follows :
- (a) Stratified rocks. The stratified rocks: a,r&{\

ose which exhibit distinct layers which
can be separated. "I'Hé‘]‘ur’cstom—, slate and sandstone] are xamplcs of stratified rocks.

- (b) Unstranf ed rocks. The unstratified rocks are those \gAu

e liogs ) ch do not show any sign of -
_strata and cannot be easily split into slabs, l The granite and marbl lelare amples of unstratified rocks.

3. Chemical classzﬁcanon. Chermcally, the rocks are classified as follows :

(a) Silicious rocks. The silicious rocks are those which contain silica as the main
constituent. The{ nite, quartzite, gneiss are examples of silicious' rocké]

(b) Argzllacegzis“rggks The argillaceous rocks are those which contain clay or alumma
as the main constituent. [The slate, laterite, Kacline are the examples of argillaceous rocks

(¢) Calcarious rocks. The fcalcanous.rocks__gre' those whlch contain lime or calcium
carbonate as the main constjtuent. [The limestone and n marble are the exampics of calcarious roc ocks]

63 Important Bullding Stones~7_{NUGLAL, [ koG 1P neyol ) mineral
The follow/mg are-important bmldmg stones, their composmon \propemes and uses@ r

1. Granite. It is an lgncous rock. It is mainly composed of quartz, "fCISpar and mica.” Its
. specific gravity is 2.64 and compressive strength varies from 70 to 130 MN/m’. " Its colour Ecpcnds

upon that of felspar which may be brown, grey, green and pink. A fine grained granite offers high
resistance to

athering. It can be easily easily polished and worked. Tt | 1s used for exterior facing of
F 'bulldmgs ,/;IFJ/ + flbetme y [,[ J

Gfone. {or Rubble. nv)mlé _.lw[d

Fclsg ar is a silicate of aluminium with varying amounts of potash, soda or lime,

e adfaw = w
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o p 3 W
et € 2. Slate. 1t is an argillaceous tock. 1t is mainly compe ’sc'dt?,fva:%re?%aogmcq_{g{gh'sa"d~ '!*1
carbouate of lime. 1ts specific gravity is 2.8 andjcompressive streng el mﬁm.fm’m‘.
Ithas grey or dark blue colour. A good slate is hard, lUUB'} a"d fmp E’,,-,,h-- ’;ﬁﬂéﬁil ¢ Q,i" Use i,
cisterns. | The slate in the form of tiles s used as aii exgellerit foof coverlr gd'?éi&‘"ir"' AN
Pdymi '\'}Cho(‘(c. 3. Ghreiss, 1tisa silicious rock. It is mainl cothy ..Ofed of. u_anz anp’/ . ‘f-llur;;m e
porked than gtanie. 5  good gURHA T MReEt pIVIER]. . CAAmEIRE
Sedimenky 4. " Sandstone. Ttisa ngjgémy took of silicious vatjety. Itis 't':“f';r{es froprr(: 3 5‘24(?59.“5“1
qu oS lime and silica. Its specific gravity is 2.65 to 2.95 an(;[Eoglpjﬁ_s_‘l’Efﬂgggﬁi‘——}gs'ﬁ—o;—aagg,m
<1 Jiteaus m’, Its usual colours are white, grey, brown, pink etc, The fine g(almgezz ?Uﬁziﬁiéf“ummé
lf}*L Tt is suitable for ashlar work, mouldings, carvings etc. Com{ﬁdn‘gs -,q;m‘f . 5 :
T 'S, Limestone. Ttisa sedimentary rock of calcarious variety. fts SP‘?‘?!ﬁ‘f gravity is 2.6. 11,
SandSort available in brown, yellow and dark grey colours. It is used in large quantities in blast furnaces I

ﬁhr!

sily

e

. Tay be used as stone masonry for walls. - o . L.
b ___.l’f‘. 6. Marble. 1tis a metamorphicrmk of calcarious variety. Its'specific grav_ﬂ_y 1S 2__73@\1
U : ; o SR lish.{ Tt 1s used for carving and decoratyg,
J iavaxlable in many colours) It is very hard and takes a ﬁng polish. w

e containing 30% of' alumina and silica. The hard kanka

b s )

"IN Iy > "
Sieo OB 3 bl LS

fog
Rovk . 7. Kankar Itisanimpuréli
is used ‘fod‘ oundations of buildings

Waathat, 8. Laterite. Itisa sandy cléYS_tt_m_e_go_maining-bigh.i ercentage of iron oxide. It has a poroy
¥ i -—

Dourhad and cellular structure. Its specific gravity, varies fro m ‘The laterite blocks are.suitable 3
i ‘building stones whereas nodular laterite proves afvery good road metal/.

9. Moorum. It is a decomposed laterite and has deep brown or red~colo~qr. It is used i
| surfacing fancy paths and garden walks] MUQa.. K, (o1

10. Quartzite. Itisa silicious sandstone which has been subjected to metamorphic action. ]
1s strong and durable. |1t is used as a road metal or railway ballast or in concrete}M(Q2.

64 Bricks  Ungoilmg=2oimlayer andthen dliggimglatolioem 52

3

)
The brick is the most commonly used building material and used for constructing yél]s, colurmns

roofs, paving floors etc. A good brick clay contains 20 to 30 percent of alumina, 50 to ) 60 percent o

—

silica and the remaining constituents are lime, magnesia, sodium, potassium, manganese and irot

M

oxide, It may be noted that TenportPh d;‘c.it\fj ' AL{%‘“‘“ %h@g“g;afﬂ_gdktﬁw B

e ‘l. The excess of aluming,in the clay makes iﬁé brick crack and warp on drying.
%1 2. The excess, 0 si‘lg:a in the clay makes the brick brittle and wcaki"ST,\m’ q th
/ 2 W }'..' 'ﬁ{e .’b"AIj : A . .
o/~ =1 -3 Theexcess of lime in the clay causes the bricks to melt and distort during bumning.
< 4. The alkaline salt present in the bricks, absorb moisture from air which on drying leaves

/' powder deposit on the brick. This effect is known as efflorescence. It is also caused if the clay uset
for making bricks contain pyrite and the water used for ugging the clay contain gypsum. -

'/, ,bﬁ}ﬁi J) Jf)m:‘ YA -;[;}E"JZ) ";‘/f@i?&-‘z)u:::?..,

6.5 Manufacture of Br}cks byg; sheavy '
ng ok " The manufacture of bricks consist of the following four major operations :
Y

S
‘(\
\§

1. Preparation of brick clay, First ofall, the earth is dug out in clear weather and cleaned off

'Lstones, pebbles, grits, vegetable matter etc. The earth after digging ow is left to atmospheric action

N? for few weeks, This Jrqcp_s_s__i_g_knovgg.as weathering. It is found that[1.5 _;g_;w@eth is
\ required for moulding/ 1000 bricks | The clay is then tempered in pugmills M1z ey |
%1 y Note : The process of mixing clay, water and other ingredients to make bricks is known as l;neal'ng '
b+ 2.. Moulding bricks. After prepating the clay, the moulding of bricks is carried out either by

_hand or by machine. In hand moulding, the bricks are moulded by hand i.e. manually. It is preferred

where manpower is cheap and readily available. The hand moulding may be done either on ground O

/

+
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on table and accondingly nm_c'm termed as ground monlding or fable moulding.

N The bricke ate monlded in machine, when large mimber of brick are to be mamifactured in’u
shorttime, T hi ' l ithe Astie il

. “‘_c mpdnlnl" !11‘»‘;|(l|;\g may I»c.|s¢:rhnlﬂgil‘i_l“t!yfrmly_pl.wtl‘.me.lhm[grﬁgg;rnn;;s;nﬁji “a../’ 1
Note (‘I_T\c_ h““‘,‘,ﬂ."i!.‘l.!l'.'_‘,."‘ are superior 1o machine made bricks for facing purposes) - ”7 e /) Lo
X Diving of bricks. After the bricks ate moulded, they are dried. The drying of bricks may

be natural or artificial. In natural diying, the moulded bricks are kept in the sun for a day or two s0
that they become sufticiently hard to be handled safely, These bricks are now arranged in rows on
their edges on a slightly vaised prowind ¢alled hachs. A little space for frec aireulation of air s kept for

cach brack. The air and suii dijed BIicks are afeuuately grong and durable. [ the bricks are not
properly dried before they are buriit, they, may ht;t crackéd nnwlmwd during thqulﬂj“?“!h

-

The artificial drying is used when bricks are required on a Jarge scale and at a rapid rate.

e ——

4. Burning of bricks, The buming ofdry bricks is done either jn a clamp or in a kiln. In
India, both clamp and kiln bumning are practised. 1t may be noted that the average out-turn of first.
class bricks in clamp burning is about 60% whereas for kiln burning it is about 80 to 90%. ¢ ~

e TP B R Py v v

Notes : 1. The burning of bricks in kilns 1s cumplc(c]'v‘v'ilhm 24 ho LA

2. The bricks should be burnt at a temperature _fron{ 1000°C to 1200°C. I "

3. The bricks after buming in kilns require about]T2 days to cool down for unloading. /—»

) s IR -

6.6 Classification of Bricks i
The bricks are classified as under ’ ) “ghin
I, First class bricks. These bricks are well burnt having smooth and even surface with (%
perfect rectangular shape and uniform reddish colour. rl'hcsc bricks _s@_mLabsorb_w,atchnm
[ than 20 percent of its own dry weight after 24 hours immersion in watgr]. It should have a minimurm
crushing strength of 10.5 MN/m”. (M. —~
2. Second class bricks. These bricks are slightly over burnt having rough surface and not
- perfectly rectangular in sha e. [These bricks should not absorb water more lhanM@ (S
dry weight after 24 hours immersion in water, L t
; 3. Third class bricks. These britks are not properly butnt (under burnt) in the kiln and hence
these are soft and can be easily broken. [These bricks should Tiot absorb water more than : mggg—nf;’ MR
of its own d?y‘WeigMﬂHﬁou@ immersion in water, o ——
4. Jhama bricks. These bricks are over burnt with irregular shape. These bricks are dark
bluish in colour.—~ 1//1{27) T s e amyterliians Frog Sije
i ¢ = AA APy -
Notes : 1. The standard size of bricks are 19cmx9cmx4cm or[l ‘if.“li.?fi‘l" 9cm 2 YR 2~ |£‘X‘Ii_’4;.

2. fﬁé;ﬁ;c.gi‘ﬁc”g?a\iity of bricks is about 2.] y st ]
1 l.-;t_‘f\ 2

K I.T‘he number of bricks required for one ;_y_quﬂr_nétl_c__clt}r‘i_gy__tgafpnry are 550, , SB©
6.7 Special Bricks | ' | g
The special bricks differ from the commonly used building bricks with respect to their shape,
specifications and special purpose for which they are made. Following are some ofthe special bncl\s ! \&
1. Squint pricks. These bricks are used in construction of acute and obtuse qi,lim_qgging frnie
2. Paving _,’ff‘.d" These bricks are extensively used for street pavements, stable floors, garden
walls etc, , , NE
“3.  Round bricks. These bricks are used forcircular pillars|
4. Perforated and Hollow bricks, These bricks are used for partitior walls,or, panel walls in
rﬁulti-storcycdfbuildings. IR bu.(ll:g; .Soucld f‘.’rn&&r&; J»?r%:lféwmfn&';a—"*
’-52' Refractory bricks. A good refractory brick should have the capability of withstanding
high temperature and low coefficient of expansion and contraction. Following are the three types of

Blott 2@ o, Gl N0 Brack a3 ol Used 650
s L ’) d( l}((/z ﬁﬁCk) ‘

R n——

.

—:e Wod ps lams »  Chonh LA

CamScanner



https://v3.camscanner.com/user/download

Heode bend - Bale Aehes. 0« OMEngingg,
248 Gledchexis hal)y bucel Wolk ! ' g
refractory bricks : A Voo
(@) Acid bricks (Fire bricks and silica bricks), | 1
_ (M Pasic hxj(ks(1\1ngnc<sitc_hlipk_5. d_nloyyi_lc_lg}Ck! i \sand
A (€) Ncn'mnlhm'ks((f'llhl‘.(:l_g\_(‘l‘]jﬂ“s (-ln-mpgn:nfagpgﬁi& s
6.8  Bullding Tiles

The building riles are thin slabs of brick clay, burnt in kiln '{'l"f.lvfﬂj’rﬁ,: Vi :ﬁé“",‘ are
floring tiles, roofing tiles (i.e. pot tiles, *pan tiles and Nat tiles), wall tiles, - ANd glazeq

earihenuare tiles, {)n\,— Qimh fV]h\,lMuy' :f(lfl-('{’.

bauxite bricks), and
ck spinel h@:_ks).

.69  Lime Natmal ('H{m-\‘} FG.Q(_S).'{ t '
/The lime is calcium oxide (CaO) obtained by caleination of limestone (white chalk), kankar ang

......... & ; .
other calcarious substances. It is not found in pature in the free state.
- - N_,________—

, Itis used as a matrix forconcrete, for plastering walls, ceiling etc, for hvamﬂg_%?”ﬂlfgﬂf;{“um
purposes and in the production of glass. It is also used as a flux in the manufacture of stecl, and in the

manufacture of paints. . MCQ?:. o ' d ‘ Wmé }” d)duﬁx
— Lhakdl
6.10 Types of Lime ‘h’ ¢ i\[ﬁ{,ﬂdq b.:}t [‘ll}li‘(‘lv tfl"ll‘.".- Mii L . \j |

The lime is available in the fol owingtypes:

1" Quick lime. Itis the lime obtained after the caWﬂnﬂg& 'lt is amorphous
and highly caustic having no affinity for carbonic acid. b

2. Slaked lime or hydrated lime, It is the lime formed by the absorption of water by_ql_xick

-lime. The process of chemical combination of quick lime with required quantity of water is known as

P ‘.j«?— & 3. Fatorvich lime. 1t is the lime which has high c_lgd{-n oxide (about 95%) content and can
1‘@»"\_,:” set and become hard only in the presence of carbon dioxide from atmosphere. This type of lime is
-, perfectly white in colour. It has high plasticity. [Tt slakes ra 1dly with considerable evolution of heat

[and’its volume increases two to three times of its original volume during sla—ki-ﬂg—_.f It takes very long

ume to develop alequate strength, ]It 1s commonly used for white washing and plasteriﬂg wallsl[ﬂﬁ&

= ———— —

Gmerd lame. 4. Hydraw..c lime. Ttis the lime which has small quantities of silica, alumina and iron oxide,

f1,o /7, Which are in chemical combination with calcium oxide, It can set and become hard even in the
),  absence of carbon dioxide and can set under water._ -7 (Lglop wce Cmm‘l L (G
” M"—* ’

3 j4<4 *  The hydraulic lime, depending upon the percentage of clayey impurities in the form of silica;
f"""b"' alumina and iron oxide, are classified into the-following three groups :
ey »

& ) ! T r.".‘ i\, )
(a) Feebly hydraulic lime - 5 to 10%; .. dknu:', ;‘a}Jj 7 W G‘!MUJ‘} ot
—eeer ) :
(&) Moderately hydraulic lime - 10 to 25%; and Slend # 380

(¢) Eminently hydraulic lime - 25 to 30% T
el
5. Pooror lean lime. 1t is the lime which contains more than 30% of clayey impurities in the

~ form of silica, alumina and iron oxide. Since the mortar made from this type of lime is of poor
. quality, therefore it is used for inferior type of work §§ — T -

_6.11 Cement  (f)pyial aBmdl,naT"W 2 (fam!vn'}l

The word ‘cement’ usually means portland cement used in civil en gineering works which sets

well under water, hardens quickly and attains strength. Cement differs from lime by the property that

" it does not slake but sets readily and acquires more strength on setting. The setting power of cement
is more than that of lime but cement is similag_ig_@any_rgﬂqcts to a good quality hydraulic lime. The

* ., The pan tiles are similar to pot tiles, but are less curved. The pan tiles are'comparatively heavier, stronger
and durable than curved tiles.,.~ f bl e 1i4f

| : I
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various constituents of a *Portland cement are as follows :
8% - 63%; Silica - 22%: Alumina » 6%; Iron oxide - 3%; Magnesium oxide - 2.5%:
Sulphur trioxide - 1.5%; Loss on ignition - 1.5%; Alkalies - 0.5%.  pA/ 2.
M(&a-The lime, silica, and iron oxide imparts strength to cemeny, while afumina &2
propety. The alkalies When,in.cxccgg,'éausis”cn%re?ceﬁqe “and magnesium oxide and
trioxide are not desirable ikexcess 'amou;ﬁ. - M cermar
The **manufacture of cetficiit consists of grinding the raw materials ( Wﬂi’.gﬂl’?ﬁﬂ
stones containing silica, alumina and iron oxide) and mixing them intimately in a certain pr wpR
Itis then burnt in a large rotaty kiln at A temperature of about{] 5007 when the material sinters and
partially fuses into balls known as clinker. The cii,llkgrj!&?SZ'?Q.“.“&S’EE‘.Q@.‘Q.&I!&PP.‘EQEf-m th soyme
gypsum added, and the resulting product is the commercial Portland cement. The calcium sulphate i

‘
Porre

“ths ‘ i » e e - ing time of ¢ t .
he form of gmsum(gsuallx 1 to 3%)s ar}d?d ino lengthen the m/:utglqm%’ } rd 'ugﬁ%“m
Dy major compounds :

gives _ggick setting
ulphuf

The cement clinkers consist of the followin Tnlrenis,
Tricalcium silicate (4%); Dicalcium silicate (32%); Tricalcium aluminate (10.5%) and Tetra-
 caleium alumino fetrite (9%)~3 Chaf | Soddad m Croerd lo dmpodt o3 Zelenic plofnmm
' "’\ " The setting and ha entng of cement paste is mainly due to ***the hydration and hydrolysis of AD:
“these compounds. Itmay be nated that greater.the ercentage of tricalcium silicate'in the cement, the @i
better will be the cement... The tricalcium aluminate and tetracalcium alumino ferrite compounds are
responsible for the initial setting of cementMUN 2. lwmanss k

' i : Alumings . |
6.12 Testing of Portland Cement Impddﬂvd/ IMMM / PP mlﬂd ’

* The following important tests are carried ‘but for normal setting of Portland cement

A l,f': &ML This test.s conduetcd(tg‘chgq&themng_d_gg of cement. T[ge/fnﬁ-}css

of cement is tested either by sieve method or air permeability method. ..
‘ g\» The percentage of residue left after sieving good’PQrtlaﬁd cement in 90 micronVIS (Indian

standard) sieve should not exceed lO%EICQL} , Qe‘fe.rd.ﬂl(f = G’Lﬂ W -

- A good Portland cement should not have specific surface less than 2250 cm’/g of cement, if

.~ found by air permeability method, Gotfing trime, . Pecelepkors -~ Gy
2. Consistency test.. This test is conducted to determine thé_perccntag?&f water required for
preparing cement pastes of standard consistency. The con_sist‘ency test is performed with the help of
“Vicat's apparatus which determines the initial and final setting time and normal consistency of cement.

Notes : (a) The initial setting time of ordinary and rapid hardening cement should not be less than 30 minutes.
(b) The ﬁ'ijfal_léetting tirme of ordinary and rapid hardening cement should not be more than lO’hq_lg_s

(c) The nornmal cims stency ¢f Portland cement is about 25%.
orAPogd. - Soundness lest, This test is carried out to detect the presence of uncombined lime and
migjgjg in cement which causes the expansion of cement. The soundness of cement is tested with
(Le Qﬁcggl{er_gggg_rgt@j According to Indian standard specifications, the expansion should notexceed -
6-(_) mm'{or any type of Portland cement. : : AL

"4, Tensile strength test. This test is carried out on§ tandard briguettegmade ofa good Pordand -

cement and standard sand mortar (in 1 : 3 ratig) to determine the tensile strength of cement.
The2 average tensile strength after 3 and 7 days of curing should not be less than 2 Nlrm{mz and ~ .
, / i A W ™y 3 i3t ; '
2,5 N/mm respectwely ’ } ’ )_ 2,5 N/ N
‘)“"‘J!)nln}' \ . ‘

*  See also Chapter |3 on Concrete Technology.
**  The wet process or dry process may be employed for the manufacture of cement,
*** The rate of hydration and hydrolysis of cement depends upon its fineness.(V)( )

| - ;" % <«

- n‘ . e 4 .
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S, Compressive strength test. “This test is carried out on sFandard cubes mfade of 3
Portland cement and standard sand mortar (jp | : 3 ratio) to determine the compressive srep,, Zd
cement, - According to Indian standard specifications, the average COmPIESSIVE strength for
cubes should not be I¢ss than,11.5 N/mm’ and 17.5 N/mm' after 3 and 7 days of curing respecyj, ©

6‘.l3 thl’llr‘ndConu-ﬁe 5'5{‘,’0‘ (_“b\l.-‘ | 55, ,l;mm M(QL

The mortar is a paste made by mixing lime, surkhi and water; lime, sgmi_a_nd_vga_tgri and Cemen;
and and water. The lime and cement are the binding materials whereas sand and suTkhi\reve

Qrinkage and cracks in setting and give strength to the mortar. The mortar used in concrete js cmet

matrix. 1t may be noted that the mortar made with coarse sand is stronger than the one made wigh, fine
sand, o e’
Sy

. The concrete is a mixt ' ne hallast and water which when Placeg
T % and allowed to cure, becomes hard like stone. 1}t 1s much stronger in comprcssionT“?
&ns

) In order to enable it to resist tensile streses, it is reinforced or strengthened with m&-
orm of stecl bars or wie netting etc. The concrete so obtained is called reinforced concretg.

Nota‘: 1+ The workability and durability of cement concrete is usua (wmpw)ed by increasing the quantity, of
- o Y 0

cement, s ot lods o sitan s
— oo LMY L xx-Ttner:u
0s.]

Avile) A o.b

J g 2. The maximum water cement ratio for durable concrete i

ACR23, Theld - e aeea gy E )
(23, Th oL concretgincreases with the increase mﬂTze of aggregate

|
Y

1, ,
“hraudh

) !
['l?:l '
. | 1 1 X ! #
Vo \%\1“»&% 4. The shrlpkgggif concrete is directly proportivnal to the contents of cement and water at the ti;né of
\o¥ " mixing. ‘|t increases with the increase in the percentage of cement )
o : , e ———— ——g = V3¢ Y AV O
" Lensh 5. The shrinkage of md\nzry concrete 15 ;b‘).;“l,‘_ Yo0bmm/m | MR

-

. 6. ThelcoefTicient of lincar _Hp-mwriof concrete 15 almost the same agthat of steel. | 7
6.14 Timber A ﬂfq o) donber _ s wds precerai foan |

N died Shapene Linbey,
bt s; is the wood suua.blc for building or engincering purposes and it s applied tQ trees t.ncn:uring
. LJ]W The cross-section of an exogenous tree is shown n g 6.1 The
important parts are as follows *Weeel Rty o

ily o= ‘i (l;\-}f t 1 )‘uml“v!'

g

P’tl-‘ V.

Pﬁud"co‘I w 1hNhgoss 7-;"‘ - l /’ Sap wood L ,ui)' l/‘:“:;l’;’p)"
\ MOL‘»(WU’/ 4 - ) ; ‘,t-;\li,{ W" LA

Condord =57

;\'. ‘ olwm’l' =) A7
l[ $ Qu‘\\. wL Quter bark

M [ e
|“ 1L e PN oot
\ ¢ ylecd,

ta onPoash
r r7 v Vor
oni ey, f/» 14 )

<\

inneruak 12 h
W : e i
:\/1 A Medullary ray s—" St " o LIPP . / t/
I mioe . B ila g — , : a1y B
WL Piywed> eneaws >git fnal, » Camenwm @ysf 220} 0 4oy g0 )
T hah Seerth e i, : RN S0
lllq d .t” vy any Q{Lf<ris Fig 614 gk 1% ¢t0 A "rl' )
) . L ) . 132 ey 2l /
v (@) Puk. Itrs the mner most central portion or core of the tree o ,;';
P ! ’ 3
J; 1808-A2 () Annular rings. These are the concentric circles or rnnzs of woaody fibre around the pith
) 2 : = : 8 — S :
3 R w-\o"\ () He&n u\\mt Itconsists of the nner annular nngs zround the pith. 5 Svig o
e i R 1 S; ) ¢ 3 Frha Arrtar amm ol e e 2 % By ' z
\A BV : u?,‘ wwood. It c_ofi.'.;xsrs o the oute: z;_._;z. nnzEs beracgen the h:’an wood and cambium
UV;S AVeT. ‘]}" .:Il-llﬂblz. g Sfoveéan , f'jt:l,dj_;’ Solrvian 5 lev) 4 loy e aip
. N Y i e g ) e bl P " W belle i
3 -1 (¢) Cam -'-'{"Lﬁf_' ‘;‘,&l}-f 2 tan layer just below the bark &5d rot convented 10 sap wood yet.
< Y it . Thace 3o thin a1 fihreg exrtemdi~n fr } P
s | } (f) Medullann Fays. These aredhin radial fibres extendinz from the puh o cambium layer.
“aun ak (8) /nmer bark. Itis the inner sk or lzy e covening the cambium layer >Yergth and /’ajdl}'
¥ v ey TR ) . ‘
: 42 — ) " Y 19 Sam aod T20 . n Cisgart |, - Laf
Wallgied (nyq) 50 (0gine edleras  SDIT umdi bebyyyy 5 i dlodic |
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( fb.Th°\amxsh 1s I namura!l or synthetic

Ly x)lwul Pack: ob e .smwmtr‘ =2 o A s [T 3 VRSN

Vo ol
Buiding Materal (M(D,J) Waq}-mﬂa ,&fl&f = (ﬁ.wﬂab% ¥ (2*5!19‘3!;%&

Bemp
(h) Outer bark. 134 the outermost cover or skin of stem. .mj o z‘&_’d" SUJ p haib
6.15.. Seasoning of Timber -7 Timbot, PMMS S W h(b/ L.QD.OL

N2/ The Rgcess of drymg timber or removing moisture or sap, present in a freshly felled tree, is j

called seasoning of timber, The following two methods are commonly used for seasoning of timber. b Ulﬂ%
1. Natural I seasoning or Air  Seasoning. “This mcthod of seasoning thé wood is slmple a“d M‘A

cheep, but it is very slow. [Ttr requltci about'60 to 90 days for soﬂ wood[P”—gF’ 2 gy ‘}%}{\v P_SW

Artificial seasomng_or Kiln seasoning. 1t is the qmckest method of wood scasoning % ﬂhlpa

keeps the moisture contents under control. The seasoning by thi{'method, generally, takes four to five

ays under nommal condiions, | {eoning oo PUCN = Pigmon
6.16 (Defectsin Timber Fmpotiond Tospalast Impotlond-  Yolume

The following are the most common dcfet;ts in timber : Mw

1. Heart shake Thjs defect usually occurs in over matured trees and is caused dueto s hnnk!&s /

ofthe heartwood. Vismlh f" . 5"faul@” Sake-ifossy af molstuie.~? f(u] @?[QE)
"2 Star shake. [Thls defect is mostly caused by severe frost or by severe heat 9‘:.‘!‘9.?;“;‘} Itis "y
mostly conﬁncd to sap wood ¥ "Tnnes— pJ Naxisw -y, Cuteh 7 w:Tﬂ MR, | swzflu-
o3 Cup shake or ng .rhake This defect is caused, by strong winds which swa the' tree 00, ‘
due to excessive frost which affects the mw the tree when it is still yogn%’—- f Q "J w

4. Knot. This defect is caused by the roots of small branches of the tree which as embedded . .
in the stem with the formation of circular rings at right anglcs to those of the stem. The knot may bc
live knot or dead knot. Yorlure — Tepcile Lliso vt A 160t Ha Arans. .

5. Foxiness, This defect is caused gue to over maturity and unvcnt:lateg stomT of the wood
duri ng its transit, mofl "{, vl ‘l"gu D De amf'giﬂm.wm
Honey combing. This defect 1s caused during seasoning of timber, S\ Aoy ()_‘._; [’(’ﬂw
"\(’{77 IDI);MI This defect s caused by fungui' y Do Hmtey 4a (o) Lo slac bk of \}iﬂdit‘g o
w8, [Wetror This dcfrﬂ 18 caused by :humung drying and wetting of the tlmbef?
617 Palnts e oy i aed = Ty J'\‘Fw o (aloun ¥ P“j"‘e"t
The pants arc coatngs of flurd mater nals z";\;l ed over the surfaces of timber and metals as CP”U n(l

protective coatings and 1o improve thew appeatance  [he pant commonly used for engineering
purposes 1s an ol pant 10 a Husd paste peepared by dissolving a base into a vehicle along witha Cox,

colounng pigment.  The bases used i oil paints are abytg leald, z2ine white, re red lead, iron oxide, = ¢
ttanivim white andluhnplwur\am.\h.n: of a1e sulphide m!bury!c%)tlhc base in onlpamt s added N)‘f‘("'
10 hide the ;umwtut\rpun!rﬁ { Ihe \t_}_x_._frsn £ 1 ate linseed oil poppy oil, nut oil, tu:nm It
acts as a binder for the base and the pigment [he Colurning pizments include black, blue, brown cte,
The other ingredients of an ol paint are soivent o r“mu:r drier and inen filler. The solvent or

thinnegtarpentine oil, naptha petroleum spunt ets ) 11 added to the paint to modify the consistency of 107,
the pain, to n,xukc its apphcanon easy and smooth { The dner (htharge, Tead acetate, _manganese &
'\'ﬂph.\tc etc.Y enables the paint 10 dny quicly  The inen filler (po wdered chalk charcozl silica,
Rypsum ete. )alr used to nuke the painy 2 St nomuzal and of u:nud &_‘“h.i) w;;rcle/ HMNEUUJO

The dufferent TVPS Of pamnts are aul Qi paiat, 3l_munium paint, bronze painl, ,Mgcatcp 1, , cellulose Jet i
paing, cement pawnt, enanxl paing, emulsion pa’ t.n.,.a.: paint, casein paint, Ias ndsyn tic Uff

rubber Pmm\[\\ S !‘\PS‘ du\*hh ?‘Q,'ﬁu yZyvnl neljd g, = 'J”’JEJ

6.8 Varnishes F)oit (e Ru\ g.-i > fpopnled /'E,»‘ , Lullprely, 3 Cyeen,
dresinjn 2 particularsol veny, The

commonly used resins are < ‘pa.l amber, ’* c 'c_s‘_‘&_::_ dammer etc and the solvents are linseed oil,

turpentine oil, methylatad spint or aleohol A drier (1: tharge) is also added to help in quick drying of ‘.

varmish. The vamushes are of the followng tav fypes

o {L’U-Lr. e Las i ;wf_'-—;’ Pf’mir‘f "oume %(FJ}VD])&
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* Aw\“*ﬂ = Tn( t?ML m o Oy : E)
oy dunoble, 2* wta = sougg, ™

of more fesins na dr ing "'i'w

sishes.
(a) n'hm‘d;’c: :n:(’(mﬂ ntous golution of 0 Jrint leE\o Hnla iy,
The_oil varnish !

d drier ¢ of shellac thy"
and & volatile solvent (turpentine | oil) A" colving the ﬁ?l‘lila ac) in a y, la

1 l|[Q
The spiril mrmsh is Ob;f";c h { L ILAY m#J Pfllh/t

lated spirit) » 10 N Mg 2
O {{ , f{”mb p ellulose resm and plastlc:lzer in

rs faik A IS
619 Lacquers dcbyd'sso' S ..«3 e]ﬁnlosc pwvldcs toughness ap dJ by

A lacquer is 8 sOlutiONTE"oc i, qu increase ad '
ring pigments. [n 82 gste f, gum etc.) a heswn '
or without the colo nhScP has alkyd, copTa en lasticity. The ’OIVem" har,

¥ (
abrasion. The resins (s dded to mﬂl}% S il 0’[’ Slﬂ MJZA H’nrmq’.

252

The plasticizer (castor oil) is @
‘ leohol and a ! hydrocart w.mﬂ_——«—’

MR mixture of ke ketdne a MCQ
—~ 620 Distempers igment Ehllk O Whiifig) & th clean water,

The disterper is made by M’osm M2 ) Susellin
aces mot ¢ PO " { ‘ )
TYPE QUESTIONS P"*‘ “’k ‘ ?ﬂ#kjﬁ)ﬁ

size. It is used on p_lasterg&l “surl:
g below or above the eanhg

Digess mpon . OBJECTIVE
olidification of moltcn mass layin

O

N 1. The rocks formed dueto s

o (el B Ca“(::; aqueous rocks N ()] fcdimentary rocks -
B &m.ﬂ“‘wﬁ (¢) metamorphic rocks _ @ xgt:e?us rocks .
N V2. The sedimentary rocks are formed due to

';‘:!_'g'; " (a) solidification.of molten mass Jying below 0
4 @ gradual deposition of materials like sand, clay, etc., generally by semng water
(c).. alteration of original structure undcr heat and excessive pressure !

(d)” none of the above ,
3. The rocks formed due to alteration of ongmal structure under heat and excessive press|

r above the earth surface

~

\

;X called metamorphic rocks.
”{) (a) Agree _ ' ‘ @ Disagree
CC 4. Granite is an example of ‘ _ _
(@ aqueous rocks : ' (b) sedimentary rocks
d (c) metamorphic rocks ~ (d) igneous rocks
le S. Igneous rock has B .

(a) crystalline, glossy or fused texture
(b) foliated structure which is hard and durable

2 [T R _ , M u
g e oyt o s
O”t - 6. Laterite-is chemically classified a5 - _
dn;» g (4) Mloarvict rhst B srgittac K
\/ /m . (c) silicious rock 0 mgt eous roc
7. The calcareous rocks have ................. 'id the main ¢tamorphic rock | |
a‘ah{ ' (a) lime or c/;lcmmcarbonate S e O“S“‘UGN o Lo
8. Gneiss is chemically classified as ’ clay or alumina
jﬂlab L (@) calcareous rock . i . 3
ilici argy ,
“) a.u (jﬂo, @ silicious rock " ) m&n::cretc;:; :OCL
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