Prepared by
Md. Atauzzaman Sohel

Roll No. 0601110
E-mail: atauzzaman@gmail.com

Special Thanks to
Md. Zahidul Islam Rasel
Rakibul Haque

2006 Batch
Dept. of Civil Engineering
KUET, Khulna-9203



s

EE'.]L” SR

BRICK

ETI'{',"l:( L5 feNa .-:Iﬂ.r_lﬂ'l'}'lﬂtfﬂ] tdnd ﬁf‘} e made

EF— ¢[¢3_j bt e c.L.e'EF— olarockaviiliee ove Ffau!.Hn:i_fj vt

Wl and

& bme

Lke keadnass afpor oing bonbad 4o

wﬂ& femperodare |

B Focleys ol offec Hue qualiy «f lovicks t-
_ chamical propovhloe of elay wed
—  prepovabm S]'— eley
— proels s J"f_};fr'ﬂﬁ“
— Differant— Ama#m!; G‘F lotarning,

B Coghibuenks gF brick elay L Hasir fin g 1~

¢ anth ek

Sild oo

Alutnagy e

n-f;a.gm.n-:-{cm

|

Feru‘n‘ﬂﬂ | Ft.m Syl

&5

%0

%

£

e ——— —_——

| - MWHH ﬂwkelﬂa- &h?lﬂhﬂh? ‘& W;;..riuma,
— Tod ruich walies I::wL’-& [-an*in g wemk

- EMFCHH Ffﬁ«ﬁhf!{j o n!ﬁjg, Ao~y
= Tev muely | canneg If-::ru:k, evatlke L wavp
.,lurfna- Angjl'na'r § leecsmel wvery  heowd
| L,M.an Ao |n{w.amu_ sl heonl=
|_ Mﬂhﬂ_i H.-._Iz -'-::rl'lll".h :mfnﬂrm_nr_nlnl.f L

i dudrplole  quediHes .
— (ives e color  to Has lerrmbg

——

!- Mtw.auug g—hrmk_nag
‘ Giivee Nellow  Aink-




——

i 4
—-q-..-.q-lu.

— ‘-\‘
- E.E‘J-MC'FE Elﬂ'nrlhﬂﬂ,t Sj— th’:K{ |
e ; ‘ duimegy dvgling . i 4
- L= Dindg  Hee rﬂ-ﬂhh; & vtk ¥ %
l -:-g.agl-u.r, g wrh‘na ;'
Al'tﬁunil ' - Gmaall ql..l.ﬂ.,ﬂh"j m:& i"'“*" | ﬁ
Ovgarde { | mrnlna’ gilican . ks .
e o
: o ToD, naarthy amtAel - loviele ) roveus.,. | o
Mads codaiS it s Sl bty U
& Hormful et fuan s uﬁ- Hﬂ‘qu’\ c"ﬂ‘:r’"h
—&%Q:ﬂ-nhr 3 Hn.:'“-]“ul, '?‘l‘l"“"-'*"f
Toon pyribes |~ Counse rjﬂ.hllnnhm g 4,;1nl~e.grmh' - "i
- lovieks o qu,rmhﬂi . g e -31-:}
L o rcamaiiba e e | et
}Al‘h.nL.t‘u_; € caane: M, lovick g -h» furg , bt |
: r _m-p..-l-t.n,rma- burning . |
Sl-nu; i B Nern unifocndby ¢ lovick fesbure 11?
nks gl MER Ller e PRt g eale
p_—— ! == - : - ;
| vagetahen |~ Py 2 wealk loriekg A
LWM¢_| L - e b bl
ma ey
I!—EWM Litee,  eomsec Moo e el 4o e J
o 4ren TEAJ;E A lrt.-:‘}ﬁ-#-f'ﬁ' v bagl- |
A
— Udnse in fevn g Uadeghme (Coton) 4 |
.-._.mwrl‘-g:-l e L.:m.g_ @) R €o, - On conbackl
1| 'w’fh;h woaber |, Qe gii-r begdvesbed & gwells &
- | caunes *rf*'-'.__‘!!'?*ﬂk.?j.“'_“_' § trumble 4y preees,




B Colottr &F lovieks - Tue wetowr gf  lovickg  magny
dopondt g st embent Tua adotar o vonges  from
gl Mellsud Yo ovenge & yed . Tua colov | gralusdly
doepoys To ved ,::_xn.-_] ery  purfle ok Hes o dron ¢mbent—
goes upts ¢y o BYM adiughng  tHes 'ﬂufm'na i v
coloy  dua 4o lre ondde gy Llack, eslor T e
ean ke produced . Magmere  in pretence of fron

aakeg A tovick  deltnd

()] MmﬂH.JLg:.{'}-LLTt;_ g.‘F- 1&1‘?{'1{5:— 3-;"51"5 “Trvoliled in Ho

e U feee Have 5?_ lﬂ'Y’hq_ﬁ‘g' f,&_-rqh ﬂ-—rw.n L:Qﬂ.mu

1 {,fln_c_Hm - loviclk  elay
V) Prapaiah i st o1 eWR olay
3y BTk m{rufﬂna'
Ay Maelirg msia [ drnge
by | Hondd,  nasulding

4, - Ih vtk —Lﬂ‘_‘jinca-

S lexlek fd’ulrﬂu'lﬁ |
) :'11an-«.;=' ry Fo.Le wDealn wrnnng.

o kiln  lewrming



B selecHan - loviek eloy i~ Briek clay gtirudd
be free fvewa bheowefudo o asnghidnents | Tl guﬂm
depstile (- elag ave genbrally  quibe. cudialle fur
He wenvdeichure ®F lovickg .
B Preperalm (f— betel elay 1o Thyee shepg are 'I‘;”*"’ﬁ"’“;
A B prepovabion g lovick el .
& Weallaving t— Da Hiy shap eplrcroels lepiclk  eloy
U exeoavabod  befove. e vedRg 8 ! gpneadon s geund
Juv | swme hma. Than  Slep et an inpeor ket influancs
s Ps. _F[ﬂﬁﬁci_}j £ gi-'rr:mé!{. b clay | |
5 E'_’:Lﬁ-u&iha = [n Ky thepe -H-_Lqulﬁuf_\j o fevick
o] Uy Japrveved (14 H;ﬂ-*_f? S ony  defielt- of- any
| mprckant cont Fuank E‘n%ﬁz:ﬁmh} ‘ta_xj m-:lJfrﬁr annd
Line. |, aluntire  andd Mm_?mﬁﬂﬁ
&) Tempew (ngi- Ba Hah lghop blanded lovick alay
vooeud,  slasbied and  well vovvked iy w 2 i
troddin  uddehh  naatag {1 - Weakey U gradeally
added wdon toaperivg U Tn prefres T oluy 4 wll
Yompoved oo kmaé‘ng j nder o et inan 2

AT o
ealle ‘nlp o et eondihon A H,.;eyg_iﬂj s eluy s



MAds Wantang pane gint — loaving .,_M]me condibrncy , S
Bk - et prtesg e, ead pladielty foe mauldig
Fov  arge  scale msfmcture o el |

sih pog Il ity PHE apotaninh pyRR! o
w.ﬂ,ﬁf‘L e, g 6 g paahally (20o6) ot 2]
unéﬂﬂﬂmngi 5 alte waed ¥o' lampor e tevichk tlad
DET e e Lt BT A toatcol weveluing ghatt b
Wit ave  alnded  bomiton bt bladeg  To Hote hovivmia
blades | gnaall ey hcat Mﬂlﬁ-p donpe kool k‘nf'.rfr. are
Fwed Feeding o oley i e i s S
o M AT The w,t# § votabed ciber L hﬁ#%;m
ov by keekanieal poey. Whan fempey ing 4 e plaked
Ko clay b F:,-,-..-_IEA sul- 6 an aperbure A Aes bmf'

o e (AN (Fig. 5.1 Pun MILL, Aur—27D)

th Gricle mm[ah'na ¥ e M |42 ore voc beargudoy

boes  with fop L borm  made of any vearlaws, sH

hovd  worod L imekiner  Uned whilh  fvom or A wihere
acevvale.  rastdding L rended rrdds are. e
ode. d- tron o bvam . Tux inkernal” demansifn e suls
G adsed Uy largar Hien Heeo e gl otk leicg



Theve are A0 bypes ¢f- leviek | wosdling
w Hand - nausuldeng
—  Mothine mstdding
Aftex plecing He  mouwd 2ilor o Ma el
TM'J 0w’ o ke bbbl Hee 'ar..n'll_.n:l up levick elaxy
glightly  long A Ratker  Heeon Hee vequived  boeiek
B Ufted over baad g dashed it J—«:-u,:: ot Hea
rotdd  prested Ly hand vy ﬂﬂW&g“-@:‘. g Hwnghj
o oy 4o Hll Mo mu csweplebely o Afrer rmk@
VL earMn froma W dop o M. waewdd by shitke
A Hadn ]ﬂl-zr_.L ¢t wrood Km:r«. ot pallel tonnd , i
!Lm%m fses Hee e «fF Hu Mt e p!mﬁ,ﬂim&t
'w%m rsild & Hea mestdd W Lifted we £
pab wpHde damn, T awawdd G len  WiHed
oving  Hos wed lvick  on Hese pallef
@ Brick duying i Befove burning e eicks o
dvied 5 Hhab Hay are  wdfidenkly hard o ta
pondled & Shotked (n tha buwning Kiln, wibheds
fngury] . The Mm-fciui ke ave drted by hmﬂ

F{MIFA e I & A Q_n-lﬁﬂ_.-{ fur G bine g 1 Hean FII'_Q_J



i pen o e | ro L«EY\E.- it & Shathet o Tlas %:WI'C‘[
loa. ooy iod | oo yredted plabferna . L Hea Sy n panding
shordd e sanded 4o koop itk Ay in lwel geatm.

LA oane E’F‘ T"-I"'LFAIE‘_L-J:‘M W'-{'J.,_-:LE Lﬁfq‘fk_s ’ ::-LJ'.I“_H['na— 1_:.5 meg-.‘m_

08 Ly etvedabing ,h;al'— aly v Goges arvound Hee lovidks

h  Brichk lburilngt- Ushery  daying W eonpelake
lxicke ave lbuial-_ to f“m_ﬁm'h heoydnegts  and Shvangl,
tp lviekt and tr inevease e doamiby & hbvicke fo
make. Heon L MWGM‘}'— o woaber § Heveby
' CYenmiTe .:L&'*rala?u{-’;j T oS avd TBU¥AL a e lowape
ov leilng  olaere Hae Femip 1 oedted o abouk
U F . Ao tamp s c:d-smk I’L—trr':r"r:. ervgeanic  ™matter
pretent A M  hricke w oogdied g Lispppeared |
Lishen 'Hmp u,, Yoised +o aboub  Ysp e , eeviean
RN Cebanpas R P lhax e Wb G R
‘E'f""“ﬁ’ MCuAd rﬂ‘ns'Fere.g - l-t-q_ lev e ML i‘nf_"reﬁ.-{rﬁ
Hae. ailtnn::% snd  (lrenglt, st dHeo bovi cdet Pk ble

st (n oo mall  quankbhy W pveddeed | Liuralng
{5# Al o~ § 8 eanad Fcp-{r-.,-\;“ L= LdLﬂ-""'- heaked



grember . qadlby i welcke | are ot 4p e

vikvihod < \Abrithleabien  gufdonsey e hvieks - and Hay
bogin o stie  Hely  dlapo |

@ Clawp and  Kiln busAing t KA. At 2B
Deleiln  wfdly _fﬁ-a»urn_ and  advenleges % it toddyorideg

Ch  Choveol@yigHet FF good  bricks -
= Uniforea in @ usbor, o e & thepa
= Swunrnd | L tempach | :
-, Free fyom  erocks 3 ol Hwﬂ S’Hﬂ“ﬂeﬂ ey
bubbles . skoma  madules ele.

— Shotdd - alpwb weve  Hhan /MLM‘ oL
NS 4 wakey L-J’#—ﬂﬂ IMM"-’ZHF:-! tn u:s:a.h:'r jLn WY hoe
= Couprartive sheaghy in fre 1o e g{m-&m &l
- Peveenlege o selubl, 5“”1 (MFL‘“HS - ca,

Mg Net W st L Nl exeeed 9.0,

- Weoilay .:ﬂx«ﬂr.rh.uni-* oy Undey buvn -
= b Herval condudiviky
“PRERHAMAZL D N bl b
= No change. in odiads  dsa oo



@ Field 4eile of bricks i—

— Take o lovick and vy 4o At e o -M'Eurfntt
by, nal L Df Mok Lol mallee. dp W G ong s Fovd bl ek
bud- i 2, e W hosd & cowpaci-

— Take. o lyitk 8 - ehiha (& bt  onodar lov)ck
or a  honnaor }:F | 4 gives cloas Tiegwgt o mekadly o
guund . 1+ A qood ek, (b nfl— o bad e

= Take duon lovlekg g fivm A 4ae Y and "dare
Jemas o Wdadibe 6 L oaviel naade vt LERA L Bl Garfacs |
BE Wy vemedn  pntwveken ey e good icks .

B S sf lvick i~ Accovding to PWD (Puble

Ld‘ﬂ'ﬁKg D-E...Fn.'i e n }-_} EFE_CJ:J-rf@Hm E&J.nelld’cjl e r]t_ :ﬂ"'frth
V3 9'::‘: Lryi_'i?ﬂ. 1'-‘-"{;* Thee e va' rart b etosratd el bacande

Lﬁf‘-ﬂ.h L@'VJIEKS- WY e ra[_..t;-' i‘n ﬂnﬂ L (Y le!"‘l"[ Lard H..t A el

Hee s oo comed Leslt e et 51 s s - wealls udatody

ol eamaFrithed B4 e fo RS 'y

Fﬁaﬂwﬁ
fur tsunbry ave 3%, gt 1o¥, 17,007 ﬁ

2¢Y, 20" ebe . S0 Hae e «f t-ﬁ‘fr'f_'frcﬁfi

¥ v
con' be Laed Gafely  Ledosul breakogo |



B Preg moasks - peg fa tdenhda Honlm  marie
ot levioks . £ i Ferarely e m Mo foie of e tevick
duringr e preeey o rotdding | ol jndicate Ha nan
A manufectures o et lide . Thig i dave oy
Hiteg o ifilol ov . prafedHeR G fie “Civvorpording fuca
5 Hee weendd g wiially oy B lover  gafeee

B CclosiHeodiom. q’r lvie ks o

Lo Bk clasty levilelce o U feria 1'n el |, e
Aaveughly a4 evenly burnk, ¥ing elearhy tsbien
SHuek el oo lansnasy oy anoleer Woviek  , thontd ba
woll  eheped  unth even Surfeees R Labhouk ke
ov. fHows o any Wind |, desnld P B el
g S Heaiv  muen WS- Waker  Ldan ?m,m.wgr.?.rof i

9. Second clas hevicky s [ oseess He Mriﬂ}_ﬂ#
ond ol g‘L FHrvib elagg  tovieke bLub ove clightly 1

1*r*:a_<a»uim ln  dape | gre or rvough oy He wufaes
3. Yurrd olarws lvileks s Ml well—burnk v He
chors 88 P v gecond  bwl- buval-  culticdenty £
Lintfer na dope 8 He fov whe & in Lnmpavian)- combrucH s, |



4. Pt clak baks— proken bvicke of- Mo cang
qma.lﬂﬂ ASY J—h o= R teemnd alast -r'a'v"'t't ks |
S Second s elams bake s

Brokan oy ok K~ Hie
Storme. qualitet on Mt d  olaws lovic KT .
b .

Thona  lovicks s Well letavalk bvicke bul npl
quite o well opod ax  pileted JL“J‘LM v el | ranat
ni— loo PP and raudd— e $ree frem  eanderg '

F"’“i”H”ﬁ" B ! "-‘-{"‘Lif o A fgmfg e thope
T Pidthed Jhowa lovickes— Untfonndy  vikerf Fled

Horoughour |, Lul nundt be L;f— g»nocf sleme. | hosry § -
Selacked quality 3 wmuse ndr- bo.  gpongry

g.

Thama  baks o= Broken  loyleke d'f?H«-w ¢ laseg
2T

pilchad  [lhowa R _Jhenma loeviekyg

h  Special evre ke 4

Porfovaled lovicke taed in o |ding

H ol evs WPCK‘E L.n._ﬂ-,gr_vl, ‘v hollgra wallt - L;u-”:&rhg

Chackeved levicke taed in lovick masenyy |
— S#Eble lbvicks

=

Plind,  levicks (Fig- Avil— 45D
- RRPIAL L’H\-"Il"-ik_'h

— klinker levicks



g i N S e bl 2l i e i
= Wmﬁm st walle ony
- mﬁﬁtﬁqicﬁﬂ“% ?1@#’? ac’i 1'-'*‘: N = e
nedd aby O3 nu..w#hfw ﬂhm ﬁ} M;I? .
tan Sud 2alai hmf« =) me UJW%% |
UML mew,hg .
| amad) L-%lnq A T:J;;-i'ﬁa:i:' lgpens 7 gpe  Ta =

sl L JNT v

g 1-u.:-.‘|.]..,:¢ m& _ﬂ‘&‘ I.Oi.ﬂ, —i‘....,i..-n -J!:--"W l-'ﬂ'ﬂﬂﬁlﬂ s —AhaT
o T R S u]u-ﬁ{ -%.i m M H WFH
— dla ] e M-ﬁﬁL mse.-l_ﬂ 19 K

A

b L et it
- ;‘ldf l:‘: Cl ] f;-l"i-

La.' TR ™ F

B R Ii'_..d';r-, i-' _:: 4 r
i s.ﬁar‘f-ac.l "y TN o (W ¢ "'i‘i"—-a. M _ﬂ'_ L..:h"! At l . f‘-'—“""i.d 3>
-

" § L

Drieet  oaksed

—hgddad  ~daded &

w4 '_ri*_""'“lﬂ]

o z-i.uul ML. .j;'

Becals ol 13
% Iy l_ ks .'1-'-_1.31 iﬂl o

;f-“J.'a.i-'i.'l! &’ﬂ"ﬂ"ﬁ;]__ e
e l-J i—ﬂ‘l_‘h-i? m
S s Y S g TR v '
B i vl __,_,"j..}n.n._f &M ey -31-‘4!.}‘]“'.%"1 o
| Lasag 20 cgiin¥ = a
I

:""l":""! ';'-'d' il Johd o Ll As g
CEEadaa gl Dyl 4 b PV bogaitad ) —

| ol 3 “afedend 2 -

(28 —girATN R e S e
2 | .

‘g e 5 1L SRR, i

ndMiheal 2 x aabeiiige i



_'/ }ﬁ Cemen +

ol .Dgﬁﬂ:, Cement- K ce-n-t:athﬁ av ic?r"n-JJna neabeyial
N engg. conshruchens. L 1K very uigful & gpey 107 4y
Limae _L&ndf-?ar o Ij-ali'narfnﬂ_ ﬂ_la‘rtumjémn.-_;;,._

— Fov corvsty weklon 0]‘- .ahuému; in el placeg

ﬁ., Uﬂc_l.ﬂf L-ﬂﬂ!"ﬁ':r",
—  |akova, ‘at-,».;r_;:bl-— _5?1*&:‘134&, A .:luarmb*rl.i.‘:j'-.&'{a Chrie Havee

Ao wciwf-rui_

- nstave o o enpr ber | oy F!ﬂﬁhﬂr bal 4n sk r:f[,.un'_.k £

alodn,  fr  shranghs |

- ldheve. hard mhu W ré.f.dﬁ:& o Hao profechs
FF erprsed  guifaent o shruchiares.

= Fov wakey Hpbnaty - of  Chruehuras |

= Fox decovakve , noumenked L Fﬁ”H”ﬁ by KS

B Types of eomenls;—
&) Natuxal Eﬁmi'l‘il-—':,_

i mﬂwmcllliﬂj batning 1 wiling 4 prndey  naduval
stomned Lml-n_iﬂfﬁa' Ot 48 Lo pereen b ﬁf— ala L e yemalnda
being e @,%w]-é o Ume me5 rafred vy
covbimake . kf magmetie iy

- Brgven n cdlovt 8 coir VXY .c:;urchf_uf uden  nedxed
wn B woakay 3] ' - :

- Nok <o shmg an arhficial = eemanf-



b AvhHedal eomente
- The besk varfoly U knewm o8 owdinary pekand
Leqasn b .:{th 17 H-; Yetendolante [ coloy ‘E“l‘v'-ﬂﬂm_‘_‘!

o prHand ;ng szch ?:E,; _-I—.r;l— Jfound 8 qum‘ﬂ;r‘fﬁ

in Doviel in Euru.—fn@__
B ComprnHm ¢F Pokland  Cemoant—i— Raw materiols
doe manafickoving' o IPovland Cenanbsace of- hoo

0., Caleare ey Mﬂi-m{'al; nsbichy are. H«.L wmmi:

lﬂf—e,n-.[“‘um fc mag'm;ﬁum.. =
9)  Avpillacens malberlaly  which  are vetnly  gilica

Alumdra  § T s)F Rz

Combibuanks of  FoxHand temenl= ove of huo HyreEE

) Minoval  cmgRbeants ¢

1y o Add L F’tlh_ahnﬂ v_m«al—#w!nqu

Talble = winovel Covbibuants of- FmHm.-! Eﬂmﬁi—

___Whlf'br-ﬂn f‘!l : | Oxide {'mpeu'tlwalq f‘ﬂ{hb'l“l_'l..f]ﬁﬁ*q Pfr:m %
| 1_) Tricalojum  silfcate HCaD. 5104 @nt YE-5e
| ) Diealeruny  Sillcale Tla . Sioq [\t | qs s
3 Tyiealtton  Alundrabe L Co e Alp0g Ca b o |_5-19 08
W) Tebvecenle (im Alunnino fevvibe Q&D-HLE'&-FEQ; Ly AF 1o |
) Calelum  wdphate caloy - b
6) Odner  Comapounds = L5 _-;:__..5 £




Tabl— Acid & alhaline cosh Fuants

AT T R A Cromaltv
D Caletim  anides Cao ! o673
7 | Megne Slum | giide b | pasasbapn piaa O 0-04
3y fllea . B bas el
) Al ne -. AlrDa, | g
Sj r‘rm Cl“-;é__g Fi | ,._ #ﬂwal i o=l - ﬂlg-‘ rﬂ
© Supbur Triewide [ S0 T 1=%

1'% Potasdunn  owida T I
§)  Seddum muide {ang ! MNa 0 \

oD Alkalings N A e s P S
i iﬁm"hf:m-}__ b o T Mg D B [ L
10 Inasluble vesicde - Vg 0.%-0.C

B Funchong .;‘I— Vs | st 1‘ﬁtﬂ"1@4.-_ua,nl-§ e eemtrib

1. Lime (@ai0), 63% -
— Pretenl in cenanh |'_r~,,-'f-L.Tq_ j-mmﬁ'{- :giu::-l-xm 3.
elanvenabes st esltius o |
- ﬂﬁﬁt*tﬁj vedueos  Heo Shenghs of coment- 3
MLE:‘E:IMTJ”— fo  se qLuE:k[_j ; s
— Ewxtegt malet ecenanl tinpriand 1L ccwres i+ 4p
% ﬂtmné. L dainbesraie
2. .JILmu (Efﬂh]_, ..aﬂ,f - S
— Prewnt 1A Her Joima S""‘.il.t‘!aluum = 'hru:ﬂ.ir.mm ¢ilicabe.

~ Darpaxts sbrengMa 4o coaanl



3. Aluning (Al 0s) ;— J
- E‘""-P&'l"lff _cfm‘tk_ sedhing F”I".*“_"‘j. 4o Coaon}—
U8 VogRR St o) o |
— Euceyy veduens Ha SheagHa st d-ﬁ_*M.Lﬂ?'-.
S, Tym  owide (Fei0y) o~ '
— Laparte | e.-u[trf to  tomant— :
— Formy hricalUmwny  alianine fevvita If‘.‘ul" o g it
wshith {wpavke beadnayy & Shengha rf_umnF
b Gl A ety Ny T
— Pyeienl In dopual Tn R Fovma g g pleam (Cadop Ly
'~ Relryds The S@:-}-F-E“nﬁ atlon s Lo A8 @
(ot trsal- ) . TOTE e P
F. Stdphwure dyioride (Soq) 5
- Brart  tansef e o beeaws Unajsund
g, Imb@.h'r'm.__; T R

— Eneew  cauvws 2ff{pvieones .
M Manufadune ef ecamcentye
Theve ave gendvally” 4use ‘protasses’ nancly
D W prowiX | — (A 693"
vy Py pProzot |
A Ypieal Hive dingrant - bued o' Wb diuy o
MmmJ-mC-Hm Wl"" A E{me Ii:rl'.'-_"f.ml._ | |



Qiimi e [
Tll'ﬁlif 1 Mhﬁ“tg

I il

Crughing

i vah\na‘ .

L [ e

J
wlﬂ_-“ﬁﬁng”ﬁ J e Waker
I |

Slur ‘rj

1. S o)
D Rotary: kol | 0 e— Coal, -
L
Eilb ’ : ﬁUn_I-trE;rl
Caoler
L £
e Unkey Shrege
‘L .
T avindingl| e Gyrum

!
= s

Fig. Flnscharl  Shasing  manufacture i comont= by wok- e



) Prspes et g[.- coneenF e The ol | mpertenk-  preperhe

U'f— deraa - L ave

D H_j’ drabom
V) iﬂ'ﬁ'nﬂ
%M. Faenex

4)  Soundney

) EHﬂ/ﬁi‘E‘.

B Mydvakion of caents-  Hydmbn G appled h al
R S TS S eangtituant-
Gompsiinads  are  |n nnhjﬂl-mm ('.1_»1_1_._1-) Clab= | As toon af weker
b adthd to  poyHand Comant  ¢lwmden| veathms Stk
““‘“*“T“‘-“M_fy bokr dhow s Tl  diffoveni— CaTR Nt Cahpoun
have diffeveal Anper- erf_ b dval g |

Tricaltiting ﬂlwaa&“ﬁw A thacalefwnn ol uming
L:HWH'E f:ELqAF) e "ﬂihnfrun.qmlj witdl  Wakes

Tsicalaaum  silicale @8), M vawyh {anpovbant- couh.
tienty  compsund | B okl 4o kydrabe L wibin o etk
A bglnbial  park gl [ veacks wilh waker . fi i madaly
vospornble  fix  fmparhng  (Hongth b casank (n carlyde

Dicdaletun  silleado @8> W Har 3t swest confhifuenl
Compsng Ao hejdavale g Hos _raTnsv:;psj conkimues fo several
days . Twn totbbueal  cowpound U rasprmble b
Fﬁmﬂﬁwﬂ cheaghs  sF ccmont |



Hydvahan saoebtong Lo

For dvicalcium  silicate @a8)
. & J

QCn & -+ CHro —> [Caln Had -+ B LCaldi,
.(E_-:l'lf_l‘um silicabe \hudrake) (u"'*l)

Fov  dicaladvnr sibicabe @410

LEL&-ﬂh tfl"l"'s_.ll —_ {‘j.}g.l_- Hyd ..'+ ﬂﬁtﬂH)L
(catdun tllicate hydvbey  (Une)

Tha” veackon g e Cyf il waker 14 very vinloak
o drady b ot need ke 5h q;g st Hee paske |, kot
ab  flagh - sedting . T Pﬁwnl— Fady  dovnn  heppening gy Pl
(Caloy-1#10) 1 added  fo erwsnts  elinker during grinding
Lnjpmm 1 Caa veecb o fuved  fnreluble ealelum gitlpho-

alrsralbe  wsbicls doas b b hfjcl'vrklr-#_} hewd— evendually oo-

v lealeitm AR wydsatey  © Fen nae

Lig

{"ﬁﬂ + bl 0D - ’?}f-;_,‘ﬁh "fr*i‘ﬁj-ﬂLr‘E:Hq_-ﬂ - oA Hy 0 _
(Tricaltivmy culphe - huninate hyhate) (Tricoliium aluminabe borteh

l'-j!: Eﬁ-Hna s‘{— mmn&— - |
Seln ney Tff—er_{ v change g{— tentni—  poafle jﬂw

Yo Heid o vigid kel T Mifors Arim kerdening s
umtﬂl-' Hm'&enwa ye lew 1o e goln o Huia fo ﬂwﬁd
.Ef-nl-p, oY L«nﬂm’-nc& veleye f W gmin ,f:hmgkn o ger



ecormant= peste , aldungh  dusing sething Hha pashe
owi¥eS  Senee  Shraagh

The texmt  inifial <o H‘T{f';a . firal fething are uged
4o degeribe onlbitarily s tlhosten S gteqes sf teding-. DiniHel
*E,E'H?}*ﬂ' tﬂfﬁ‘kﬁﬁ‘-'b'? tr & -rmp':cl wMe in tenp and final
Seiirg 1o Hha peak ¢ taapl, 3

Falte s efHng e TF G e nams Flven fe abnomal
PYCraatiiye LHH‘-fn'mg i cemont widiin s fous  ndnubes D‘F
Ardngy i B waker. DEodd ters fima flagla s S2Hnge 4
Hamk  no appvecialole,  hambr i ovdlied. , and ¢ Hae Tnring
Hie cement- petke wiikhmk'mi-_di Han  6f ddedmy  fr ooy ameun
v woaker vestuves . plathaby 6 Ha patbe Ukl i tede i
oo maemal o meanney B wrjdasnb- e ey = sl'wvglﬂx

e oniln }—

4 : present— |r
to acHvabm F ¢35 by asvahm

Stras  Coutnles ot falte Sofingd—

~ debgladon, ¢ gypsuen  whan  jnlergy m& Larf Ay
+sy kol o elnkey S ihydvate G-_-ﬁgg,_f -l M) 0w ml:j-l"ﬂ“
@njm' ore Afovmced and when o Heo teament 4 ncined will

g T wakex Hoa o L}_ﬂjclrrﬂd"ﬁ’ fo i’ﬂ""“‘. D P ana t,u.ﬂ,m{:n . Tluwtd SQH';!
—

% tokes | plaee wr Ha h‘i-E.IL.LIHﬂﬁT' IHﬁiﬁiﬂ% d- s palle

- .= Bwring | Storeqe., My (MY, Cﬂ'ﬁtﬂﬂ"&ﬂxhﬂ 2 alkald
;ﬂ coileoratey | Yoeck wiHA .mtc_wm Lﬁ.?i,iﬂﬂd,; . Caloy, Ll evaker
I

— Duae

Wy, Mo bgdvolyns b g8 v form mh@‘@ eo otk Catns),
This precipibates ¢ jduens a  sigidiby o Hee patke .



B Fineness sf comankig—

Tha rake 5;, hjérﬂkﬁm Aepgn:l_; g o Finenets
5f- eomsal | parkielry  ond o for Tn.plé deve lap manlr =
Shenghha - Wighl Hnene - Netergeay | A (nLeAy tA i neneg)
fntvestes  Hoeal'ameual of gy piuny  yequlved foo  praper
ye tardarion 4z tn a fnery o sl Move e Q'bﬂ'- "
avetrablb.  foy fﬂ.:rb hydrak an
& Seundnon s comentye

Db G erenHal e canents  peste , engonee (-
hat, s8¢l daey  rok  pnder o large  clhinnge ) voluas |
Such changes  (n UBLETE may take pleee | dyo by Hia
delagad {n hevdensd Comont necwel Free. Giata mﬁ,mn"a
L ealeium sulphate . |

OF e yoo cabadall  Jod fam 4 kil cmpa
meove. lma (eat) $6ar  ftot  gan w\aim' Wil Hea acidie
ay‘Jﬂ, fua anenll usill '-rarm:d-'f in a free camdibim | The dre
Lima. Gl hjnl'rcﬂ.I-L M'r_j -51@5 (n o sulbtequion}- Sheye
and Hae gy ber o a.m-?m_w& precevad  wd e g
Coeaant o hevedova Wable tp onmpand 3 eveatk after
o fow monMe v & yoar. Cemants  which ks

E"&‘-M‘m ave kHL“u.Tﬂ al Larm LTLHJ"'LA .



A ceounk ean e uafrund due fo Hee pvesenee
i mmagrerta (Mg0) , wbathh | romeks | pdle voates

pAze Y 84 rad s

I e

to. qudek [ linke (@0). D gy P |4y
pregenb— Un ewee o o amsunky  Halr eon yeack willy
€a A J‘*ﬁ“Tinﬂ'..'.;E']’Hn%"f L"’*.”i“"v“"_“‘tm,'“ e Heoy | Forma uﬁ»n TR
Wmnh“m nll wesud .

G Strenghs sf— teninl—e —

Theve eva sevesal  fovnag gt shengh - toaent-
nawely <@y Terwile: hongit,
) Fle waaval

vl Cempreive  (hreagh

shvangth © tevprewdie | steaght U wed
f};mr\éalﬁ&ﬂln Y elte botkeve

.[a T‘F-;Hrﬁ 5‘{— E.mrﬂﬂ}— Y —

D Field #esb- — shehty Ctmc*r'ﬁh? T-Ftl-ﬂnblgfgj)

ﬂa'} Te .{‘W J‘IMM% _

b) Tejb~ for SEHﬂrﬁ mez i"nihnl 1 Final
Q) Tel .'I'T‘- Iﬂunf[m}»}, 4
b Test foo  hamical asWpah Hen
o) Tek b shreagih v Comprosiver § Teakile

LT~ Defally From M-L-?Ef :



Caittal 5E+Hng: tima g T'nﬂ-mn[ﬂd ol Hos “Hae elepied
bek-n kel skl dhake e wsaber (X added 4o Hhe
Genaats, do. fiety Hoe Habs da, poshe  ginyh Losing
s tplagbierky

Firal gedhing dima g Heeo dima bk e smetni
Hhs  waker & added b Hhe cenant A Hee Hme wdon
He poste hoas complokely ookt b praghiclg & hew
ateined sulicleal stabilikg 4o Yet i Lzr-‘-ﬁ_.rh definite
* Yerure:

B Types sf Povkland Coament - @i §6)

Pl Jiain Ay of | Biland  Cemant,

E'r?ah'jh DejeviphHan (8.5.1) ' ”Mnbmﬁ @STM) Deco iphen
L4 ﬂfd-iﬂrq__ij “oy Lo Type T
9. Modified Forfland TYre IL
A Aty Erﬂﬁﬁdnr'na Povtland —
B Expanding  Portland -
% Renvpi Hm-imma. Podtanih Sod Type 1117
4. At sethng “Frtland —
5 Low Heal Prpaond Fin Type LV
6. Sulphate feifthng Frdand .. TypeV
7. Blesk Furnade Tyee LS &
| paeigm Porrolona [Prablans | Tyre IF |||

!ll_ _‘3!‘:‘ - lahilbe. P land



Seand

f  Sieve a.rml:ﬁﬁ'!; Aato. &f- fusv - i ffoven - wow ety ofy cands

<
g

owe. Jom  sglhel= & tlher fyom  kishbe, ave given . loolao.

LA d—- E.mt‘j"\ qﬁ_m_f?[g Py T ﬁﬁ'ﬁ

ﬁf; geth v.::..'rfﬂ‘.[}‘j 5{— jand A a

Caltulore  Are anounid-

Hove @IMP SMIEJ 0 R,U.IH-:A Snﬂ-:hﬂﬂ"l
i | : | cy it = i -,,,_.,‘-i
nNo. b ‘Lf ; | o
'I,rU'n: ¢ — _'rE 3 I
NowSy iy Wi
Ao [ 6D Qo (472
S’ | Fen %jlmll-a tand Fuy  bepdba  Son d
- Cumdahe wl}- v Cumulahve Cmudabive o Cumtdethve
Loledaed o wefeingd WFerdfeaned G phaine d
A o L. b 2 | gd;
7 reE ey t
Vi 9.0 Lol 10,1
bre gL0 6% T;_ﬂf-‘;
T %ﬁ* Ak 206 .0
. ' 6 .
Pots = LIEE oo 9. BT 7T ok T ARefel
: ) and 1o lon wed  Lela, 1 s kmhﬂ En{n:_l L1
Regle EHIM.:L f?s—'-ipw :J adp—="18P L p
i 1 F!-L!M'_F__M | S#D'_.L"'GL
Acpagrtun }= E’L—‘ 5__5“-._“-— iﬂﬂc‘I - G D?-H} ¥t h.? = {EJ b1, kg
. kurhe gl tonp o mnD O by



LIME

Dﬁ]l”g# Linda L5 e PuivE o less lﬂvFLHa calefm oxfde

o) sbbeined by Hte caleinahin  Cheakog) o daells, covals
Lnvesbones . o Ken ke mncJ odher culbskunces conposed of afmagf-
UTe  ov  Iapuve caltfuny cATbcrﬂmJ-.e {:{"n Cﬂ'g,-.) r+— alls ag a

blﬂéﬂhﬂ ey "-FMMJ"‘I"\@‘ maﬁ—_:grtnﬂ Ly p,,r\tj.? mmdfufhm

m hgeg wa linas e Lll'm.'.l_,, t;', M‘J f.h. iﬂ“ﬁ"-r"l""ﬁ Eurpn{g_

= lwhite L-.:ra-usfl.«ind-
- Ldove Pun.fﬂ'ﬂﬂ

| — Malting  mavkar  Glne nagvbar {0 Wb nones)
~ Mabang, concete (Una concrotke)

— M&HLJFLN(H.{'(:'F:J eenen i,
] Technload Fennak s
w caloinahiom — Hmi-fhar of- Unaesboe 4o recdnes (1s’F) in air
e L e Uﬂue’k"c@ﬁgh'& Unde'— (dmwe a6 loynod f‘wéﬂkf_fy.
aftes enleimeada. st Uinesteon e
> Slalirg —  Lshen  wakey 4 potered o qudile Unce | 1+
?fma,g _'rfs,e fo heal diue to eeviadn cliondeal ?ﬁ&*th*m.g g
fr  proeetd ) -ermﬂ.:-i AA ﬂﬂh—éﬂﬁf ﬁﬁ ﬁrm’r’k‘ Lemae .
o Slialied - Ume— Tht, subothneo  eft coftay §lablig of-quid tns
o fprgdaadity By — Tl Ervorechy trf-um_t to, seb- wunder waker,



@ ConsHhuanke of WnmaSkones t-

Calotum Owjde — FTfﬂEJ"PLﬁI e Fucenikg G‘F'um5m
el ol ilende v,

Clay —  smaall q taean b kY velards  clalelng” & Lerge
I:lan:ran"l axret bt Slr_‘ﬁ.lﬁ.qrha- "
— Caures coing b time L verdavs  jb incoluble in wakar

Sillea & Aluminag = Laspard- hydrauliciby  (n Lime

Magneritiny  carbomake — slalkes  Ume rave g Loy
_ avalves loy Ueak owpands b
— sekr o wigre  Mowsly o, bul Hnally
Foans grealoy | (hengi .
Sulphetey — Qolayds e 5[:-1[1.4%3 e o
_ Ireveases He vop ik o sethrl

Allealing. & melallic onidet — Lpnpar - #ﬁ:ismuucf']'j (n Limag |

Drerv . pyyibeg — Roduce  fhe .S,P-rmgﬂ_q ({’F Lime

ﬁ%} Fal— Ume or L‘-‘i‘?a% caleftnn, Uang ¢ —

- Oblrined by 4te c:im[c_n”ﬂaHm u{— pure.  Wametimo , e ha

L sem whaells .
X {.;mi;u!. toen 4o Hover Hmal itk velung uben glabied |

— Noeuly welsibe & fvee: frona oHeer SUletdanicag 49 praddues
ond  majrr affeck upm  aiHar slaldng or 2Hing  achim,



— Used far j{m‘;hn‘na coal (n Inla.;l*,zn‘nﬁ , whibe wething
£ lLime Furjﬁl'ng. &
B) Hydveulle  Uma = |
— Obkindd | frim kankewr ov elaqey  Unee thme
— Prrcoptes o Heag vax{a}_ﬂ qﬁgmﬁm 1 L,.n.rian?‘na' muml:!r Wheskgy
Nok= wiibe  besamnga - embetng | impuribies ¢ afo 9 My
Weed  fon Peahonis (o frtndakiong § . fur Heiok walls.
HIFJ ;F'm Mauvtey  foy Matony Lnn:rsk (N Super chruckaye
o I”U“fi‘ﬁa's 8 F]%Hrmar
) Nokral - pemenfss

-— Teata mhmml. Shnes avre Hee WL“M"’&'J Emfmﬂd‘ﬁ

6 calotum L atuaminium 1 silea. After, caleifalon e
I"-"*-MLL-L".:-H mebr:iﬁ_ QM%WW tl'f* L\_ﬁ_cl,rﬁuu;ﬂ-:jl

1 Tab : E‘W'ﬁ on of Umetbme for differeni
| +IHFFE ol Unaes

, Fﬂﬂmh&an cumep -:rh_hd;'l =
- ; . Fal- Uma HHEIW-LUI' h'ru N’“dh.nml Cenpnl
Cale fum “ewide 1 T el 3038
rm?msmm oveAcde Ry s Yo-4 0 to—15
A Ltared e rride U o N[ P B =87 g—|0
g"u i - : 1?.- | M'—?D ; '1,@._.'!__,5'

T ] L)

Cyon ondde L‘%t?“mfm! L=y | Adbut- ST
Obey drspiirifie g 4 b=y | ,!T"':FPE. 2




@ Tests on U thone : —

¥ P Physical tests i Tua lsample | oft Unnestome showin
o sUghtly ecaviy  purfuee (ndicates Heo  pragence E% |
cloasg g il be widkable, fuor prodeciag by dveulic Uim
Wstabe + cobsy  iadierber  pure  Umesbome .
¥k oY Chowddal  feskoi The o follevning feghe due csed
Fv " e Uinds bone - o thend el desks L
SR T S 2 WM}fL o Fiéuz &"F—ﬂ'-’-’_'j Linragfo
Heal— i+ 4p Yednegt in an gpen :l"lfi v abiuk 6 b
Tha FJollowsing reathlm dakes place |
BaCoy B35 Cold 4« €47
Allry e produck 4 cepl R wazdgh agesin . For averly
G b il ) e b, v 0 Sl oS, 6 Una ) e
Clasjery & silcious ﬁ‘wmfhx"—"’ i e P e o o
Aria  pub  toasbm-dioude 8. s tewiteccny Ha 2HCEAR
b IS et ciwnas vy Beelrsachic
v s[amﬂg'mmr T SR ROt
Aicle Ume , Hee  Follnodng veocHon fekes . place
Co0 4 HiLDd = Co (OH]) 4 -
Dulfng Hae fgtely s hydvealm | kheal- (4 za-ﬂwﬂ st 1
Heol onovery Mo Qberabed R oHen casugh to splb Ik
L o meade j+ cvundble f mrediceay | pomdar.




X
A adgovius glaldng  fadieaber - liigh @luium icenkent-

in Hee Comapls bz dub Uama | wdile wibls hj.ih'fa.uuh‘c

Umas , Huo' glalung achm' o very glos . Afirer Ha

addifion’ ok gulfitlont Wakr ([ Hea Sowplr Sek unde

LWatey = LL#, LHJ:WUHE UM ;1'“1(— ral Hﬂj— e |

<) Acid  Fesky_ Tty Fesl- W carvied oub fov tuwo
pUrPstee wWlddh  aved  glven oo o — | |
W To dotewning M provehce W caltlun carbmake
In o gdven semple G- Uneskme 3o
Het  UlegraHaon 5 Loy bin — o] de
elloride LAl

E-f‘&rvs;.f_iﬂe_;?_ Lo i Ha

U bovwsnan et caloion
o sibetin dilwke Wy droachkloyie aktd

saded o Ha Gpecivann . Te ryeéethan L-f, en L jL-‘JﬂM

Conlon 4 AHCI = Canting —+ CogptHLO

Efteyveseonce oll e vigmous (- He pretente st
1 Heeve by e psidenca  peill be Lt i Hee efovusseones

Vi ek w‘gwm , el eoybimate mﬂ}'ﬂ.m-— ©w legs &
Hao vesidence udll fee nawmve -

([') To debexywine Hm rogh  Camep ophon gf- Uinwe shorit »
Waigh  dry  puwdevedi sample st Hmeghone 'Ltu-— Hee Wi
e W gma . Pl Hee pois e red Lﬂ-fw'h foy & ’H—*“‘Uﬂ“ .2



edd  Lilube by dao chlore oceld Frodually
h}leﬂvn;_Hwiﬂ

- sHr § add
aeid, wahl) afteviesionee eencet’. Shrodn

He conbeak  Hagual, Filbzy  pepes coveblly Iy Heo

Vel dor ee e, Hfu: Fl e poper § La‘lﬂigf'\ it (e e

W= Ge 'M; P Than Eo=130 it b Lok uastie
eRteiGa” E:“[:ME in Heo semple | 1o tepeyeade fo
cley  Frona sond Mn #«.-L 'rn&-p‘if.}m N 5H‘1_ up xﬂq.ws.rf-tw
vilh waber,  Tee sand buing K will st ar et
behtom |, wiile  Hee clay  parkiclog Lall e, (paedpentiom,
Docant- Hee waker | By Hee sand L wesh -, Lk
Bt >kl e 1 B o O Gty 1 o et

st elay - , |
¥* D) Clenical Mﬁ{jﬂ'g SF--;LTM Glehne

Hjhmuh‘c_ Ladew v Rakb
Silica + Alunudine - Onddes ¢ Tyom

E [l Magnesna
Conentah'on Thdew .
2.k Sillco— I+ Altino+ 0.3 puidas of- Lym
Lime —+ [ Y Megmopia
- The Wydyatilictly  sf- " Uinkeybna K alisefe pxptepred o
Gl e % st bydaeulic indew 1 demantalon  fades




Table — H:r-brhuhi‘: valiaas of different dype of- topd vaulie Ln

S

Buoliby o Linea Hydvoulde. Indew | Grentudin Tindon
FﬁQHj Wy dveulie  Wine .'!ﬂ..-;_mﬂ.fl. o le_!:.h-‘;ﬂ.r-mtf ﬁ
Mo doyakaly | o' 8w cnfnginiared oy ~0,b
|EngnanHy o " 105w 0.y p.b~rlio
s

G Ewsnple = Twe chendeal ameldfe sf Linds(hom eaqw_
He }n[hﬂmﬂa yegulées . AL TR o
Caletians  ocide 4 Fow
Sl ¢ vt .i}__ar;,,;} il aatad .
Alununet= b% |
Meogranio — L7
Dyen ovddeg = 15
D:zl—ér.m-irﬁ +L¢ hydroulie  (ndesd "R eonentehon indew
and  ales wnibe  beld Byre o Wdeulie s Ume Jér e 9

Sl

Vo -+ lo -t LAC

HHJJr.:r-LLMm _If-"n dow = = 0,599
' ' Fa-t | 5 '
PAA TRty o N R 8 X RATIAR bk SRR

:?Lr:f-H' UXLE

- Thes 8 " e fmﬁq‘n;ﬁkﬁ hjglqﬂpuhl' Lm_.ug .

e



B Mar (23 ' II |
focetuye st Uinip ¢ o Steges (nvelued n
Hea venufnchore B e UmeE dae
i P H{l}ﬂ,h'ﬂﬂr
= Coletnahon ov B """ﬂinﬁ

— HydhoHm o Slaluing

F-;E'-rkﬁm'r-fnﬂ t— [n Hax clege Unaglove 14 hoaaked
N & deted | comloinedd al o top. o~ aboul o' F
o venause et thare |

L

Caleinabon or Borningis- Kkilm burning & adepled:
N avery counhyy v acaleinabm st Line jlome loe camte
I eeonenaites fual. Puel tatd v aalofnaHm genorall
Coal, coal-tigk- o Hie wwnd .

Fg Madarn | conkinitaiag Une Wln — @1 6D
Erey. sldows.  Hiak dee coabyal I N Mﬁmh‘mmg
Uime Wiln & tsidened  oub do fovm  He wone of- ealeinas
Hon 20 ot 4o actonodale Hon bk gades of csmbuihan
L b atlablith o conbinuoiag erw'}f.&—.
Tha Feod comaithng o Lx'ﬂml'.ff—mus ov  ankar will
coal Uy pul ab He mouih al- sk An (rem Frakng
B praovided ol Ml lbobbona wilt,  haley fo dyvaws Hae

caletned  peavfelas . The buvnk Unoglevig are cofletked fi



Furbher  tveabuwenb - clolingm ov by dorandon .

Al o bop - m.iﬂmi-—' Larp . Wt lma deitvociafey
'k calefumy Coide L apy  iweskene  Cheuld mel e
heoked | beyond (G0 R becduse ab- highsr fenp sf-
alovub L | a teriey - esniplicated | reeching AR
teke ploce 1 phere yeethme ave nol-''destrable 44
hadvie o ?ﬁ'DCI. Ve el G‘f— inat

Hydvelmm or 5[&!,&.:.":'113 o Lime proder W Obiedned
after «H«a b v ebion u‘j—' todeingd | perkeley | Hydvahon
e Umeo arc.mdhmﬁi' by  clentical conioirah'm -
erlediiny. owide anw. wakes 1o fovma mfcw by dvonida,
oy evoluhlon i heuk copotily , by (nereage in vblume,

B Ruabibes f- gupd Une 1~
L Proe Bt aphet ) underbuynl, peahcelry . oH-er
Umptayikee
—Mwd- pary  Hagugh  Sieve  No. Y
G Teikng of tine 1~ ol
N Adie give - shvanghh desbs T gmn,ima G edd
bricks | FI,,—;L:_::.J flafp in e :?m-_.&nghmn ora  Ovey s
olexr gye foinked  withiafg! Hdck, dims et o s,
e b foinked lmteky ghustld e bapl wek Wi E



%
~

halp: g gunny beg  for Ly hog. R oHen Lepl
I"Mm.ﬂ;rﬂﬁ'cl e waakey .:LWI ‘:,L.C{.Jg‘ Thes :f‘ﬂh:,:z veqliyed f»

sepervate Mo gl He joink | ghaudd | nob be legt Ban S0P

0> Tentile  Shrength. desbo A briquete i made
e e W sk (10%) 4 wepk under | woaker v
F ot o TUig 1S fogbod fn o nvathine  for {—mzn-ir“{n Shreng
o Lime . Tl ghdd  nob- be WK Hean 45 @i atter
'»Fdn;-,bs R 90 Pu e:nfhzr 'Hr-:l»ua‘d

) L'mmp'rfww ;i-rm@H« H:HL Will Ha_tl help of—
Ume  naosber (14%), o7 cudoeg ove. made X kepl 4w e
r‘nl wai-er Tle cubes aye ..mm 4_“;,&1 fov ssmrreitl
Engﬂn r.g;:, mamm, ﬂm . Shrergitn,  Vhetdd nok- k
Wy Han s poi ety Fdats & b ol ocfter U4 ﬂh:ﬁ

) Svundress keglee Twertine 8 mined wilh neee
Coard  quankby s loaker do foven patte . The patbe Y
made (nbp o gmall ball , |* dlameder by kand L Han
alliwed 4o @b ndey & Wl elyHa foe 2 et Thea
- G das Kepl under waker o dtv o furker parlod o
T e D ospoted | do. . sheany - fov 6w, Ak B
ond o Hux o opaviod il loalf MH "‘LELI— ot any
qa'ﬁﬁ"'u{a drocldng oy wewpingr. L



AGQUREGATE

Agqregales  steupy - Fo-koy sF Hae valune 6f- toncrebe
ThoV Tve !anJ_—j to Hee mcvﬂﬂe . vediies Shrinkage 3
iHeck oconsm . |

h  Claii Hcmh"m 2

Aocrvdihg L uni- W
Accovding Nateva| (sand ,Gravel.

By Novmadl Wi aggregake Cvuthad 'ruck such ag

\ ! fa’ymf?k.;

g . A«h}—,c;‘af (Brakéi{‘bfﬁck()
) Light v aggvegate JEEY
B Moy SF oggregate

Af:{m:i{na 4o S|
) Craate mggfrugmhe (7 L4 mm (P)
Y Fine agcarvcaaﬂkq t LG4, FS nanA @.] ! |

th ;SUUH.:?:-— Alrmos = mhna[aﬁwwm Iml-#ﬂm[_ﬂ

eor  oviginale  from  bed vodkg . |
& sfm i The largesk  mex™ S 6 agguegake fmrHcaL,{Qli
P Coler o givin Lokt dhenanndibion sl jbe
AT NN L
wied  Jov - cencvele amaking . Using dhe [layges povia blo.
Max™ gl wall vesllb— in |5

— Reduchon ¢ Mo domeql- eonbent



- Roduckon (n voaler sz',c?t..kif::mﬂ}"
— Reduchen sf - diying: shyinkage |,

m mear™  §fe KF &Wcaﬁal—q ‘,‘_Lq;_ = A Eﬂ&"b&;@.:&f Forindl
@\mﬁu ¢ sni bk on mey be Unabed 5 Hto ‘{‘Dﬂﬁbﬁr\t&i—-

D WECKMH GF— w chen 1) Spatiﬂﬁ' gF-u ye{nf-vv'w]_—

9) | Clear. Covey 11) Mimng Mnﬂu-ma §. placing techniques

B Shape i The .squ, ¢ a._aﬁwﬂm ofpecks Hee Laosk-
| %bsbky 5{— merzlrg classifeahon ¢ poxhelgs o das
barls o Hhe Chape s B ﬂﬂ?‘fﬂﬁ«‘t G theum (n

Follevsing  tuble . o ; e

laJs Hen ;
b 1 Hea - e Des cvfphm | Examels
Roided - Fully mmhfr o River rv Seew
ey | st | ' Shave Grvavelg
EEHZ%L»LF«-‘J\T _Nﬂi}ura I]_\j R z-guiqr baving g Fié sandy
Fﬂ‘JHj vounded| Younded oAﬁ-ﬂj : ! i
| Pmm'rg UJEH-—JAHM:J :zclgﬂj j(mmf Cyushed
Argiles ab Hae inkeyseehon of- v sughly oS f-alt
Lo Ptamr j-mu s - o fan ] RD0ES
Mm}zﬂa.l LAt el [r.x k
.j M‘zb\ i FF- ML\J\ / : :nm‘l
pm%j : Ao Haickneq 4 - srall Cne leve 4 Yok

He  widly 3/n longlts




Ty S-}“mrttgﬂ—ex i—- - Since. cqncwa#e VRN astenmblege a’f— s
vidual  plecey o oggregate bounded  dogeler Ly comending
§ makexial ke mreperhel  ave Jocge . pYimarily mr'\.. W qualily |
bb dke eenceat- peshe T < Froralh Goklepenshal- adsingn fh

bond  bel? Ho conont . pajke L Heo aggreyode | [Of 2iltor
Mo shengt,  of- e Poafte, o the lbond bain fe pajke

L agywgare A oW e comorn s poty, quality il reuls
inegpechve.  of Hoe Sh_ﬂﬂﬁ’”" ot He Yok ov  oggregete. . Buk
Wheo feanab, pathe o grod qualint U | prided & ik
bond il b aggregate 5 1 Sabifacky  Mean b pckanie
cal . prepénhev gl e vouks Lall E‘nHLuﬁm- Heo  ghrengih
6f- comevebe i, Pyom e abive i .coan be tonclued Haab-
wlale shrory “agovepate womant pagke msakes Sheorg
conevele | fov naldrg Shrong - tontyebe - Sfyong eggregetny

ene. o' an  2itenPal” ?f-ﬁwﬁrm.th?‘.

h  Absovphion A M_U’lgtvé Ldﬂi"@ni-*.._ ngﬂ_m t
agregakes | oua L PIven. X aldorphve | povetikg R #L:WPHM ,'
offec fe tge Yahs X ence  Hes tasow kabiliby o concralol
The poveihy € aggvegale  will alis  affec Hea dumbilly
g tonovere  when  He ' umerele G sulgjeded o

}
i.
Jreesieg L %ﬂ@\’;‘? S ‘“‘L}“_’ wienn  Heo Cﬂ‘ﬂf'&”@i-ﬂ_; A {



5ubj‘zt'l-e-:| 4o C,h.nmi‘c.a.l’fj g ove greke Slue {,{@fu_;‘q{ &

P mii desigm " eatiudahion |, Ho o bV Wi e e
OPYegakal Uate " BEasl B o e USRI M adtippdn ~gge
gaves o sabuvabed & gudfees Uday i in pachte
agegvigakes I ek [deal caondihon - i reae N - Mok g .
MUk oggregate ~winy “ALe” Loen | oappiod 18 Yedd oy :’nm:{
Wove Ve [ wWindhoed 2 (n el eoue Mj nﬁh&f Condzdn
Gurkred  amgicke oy He okéfrw..gafm‘ ML_*_-{ have ewpsied 4o
U e ko fir S bﬂ'\ﬁ Hre T indle | page Ry ave alosovp-
buve " Df- agqregabe ave dvy My ablwb’ waker frem p
Mgy scomit Haveby . afteck pevvkabiibqy!  §. it H " ggre.
gethes " eonbain Surfpce ¢ wustibuge CrHEY C eombriblde 2w dro
Waker 4o Hee AR R aftock- wow kaloility .

Lo Umalidng “qualldy - conovere kv aw 1 2enkial
ol tosvachive  nuaraes, - Skhenld  be  duben Loy fur
adovorphlon . bee musishure. Se Hhal— e W yahy U
kepl  oxackly or per a dae design
U Abeosloed msisture A ABLapHm ; Free wioithure — Mottt (ke

5

>3 U e [ TR P . b:m‘iafit-
Fy. Diagremmakc vepresealmten sb molhure 1n dbavogate




. - e RITe16 sTHI
W v o
|I 6L fg 74

AGIGREGATE
1 o Conerete '[?J}‘-"‘dﬂ'rj
ﬁ"" Aagregolt ¢ "*’Sﬂ"/_ In Conerete e M
ﬂ\iﬁl CLASSIEICA TIONS i P e AT
= Accovding 1o unib- W
Aggregate

| e e

ANgring| 1.-;:! ,L‘Jjgrcjﬂlz L?gkfw‘}. aﬂﬁmjau{\1

i H o wit. a
) | &) (Expanded chay, shen, 2 Igregerie
ohd ol TR slete ete (Magnetite fo
Jand, gravel E HETR2)  SU¥pliem {rf:ﬂ“
i VEL ) I
(rushed stone-, Ef?tﬁ‘ﬂ brijck, 2000 - §Fgo Ly fm®
gtk Such as A r—ceo) ed 5!’4:}
gromrie, quardeite, g
Basalt ) sand sfime .

=> Atording o sizp

- Aggregorte AE(G‘HI‘JP (74'}5';&0;;25)

Fine .
A M &
SQURCE ( S 4EnBRY

AMectural - Sond

Artifide) = Brick
SIZE o L
;T'Eﬂmm ?!. |
n s o ey e s P
D Thickness of sectd 3 Lth of +he min™ sphicknes of 4he membir.
) Spaing of nelnforcemend '
) Clear (over
‘V> MY xing, homndtnq 4 Plﬂ*dﬁfﬂ ﬁ&n?@uﬁa‘

*-
? KuUET

‘&r GATE ¥, ;

HWHLL N,




i
-lfﬁ—wrd-ed, 'r'-ﬂ'r"ef;a ular  gr— partty rovnded, Angular, BFlakY .
| Fergrshe

5

. ASHAPE
& R{S'Uﬁd&d (river gr 5Qafhﬂ'r‘€ ar-afo.)’ IWESJuIaF ar ]:qr-é-w Noung ed
(pit-sands § gravels, cuboid roek ett) , Angular ¢epyishoa Potks o g

fyPes) ) Haky Clamineteh rocke)

TEXTURE
61'"“*’}’; Smooth, gqramular, cnystaline, honey combedh PoT o

ClackSUnt)  (slaw)  (Sardstone) (Basall) ( pumni (e Arass)
_PROPER TES

) ﬁ'neng'H_’«*
See  (onenele 18 on assemblage  of individual Plecer o

Aggregte brund  together by Cemerting  mosterials o Frogenic
ore based Primati]y gn  Fhe quality of  ne temert  paste
TRis  Sheength s dependent slso  gn the  bomd  bedn wphe cemen
Fmsﬁ or he hend  beth ~Hhe—paste 9 4, agqredal ¢ CF cHher
the Sreemrh “og  NELCPMIE provdnas b hEdR ke PO
¥ aggreqgate 15 bW a  concrete o pror guali-ty w il e
obfoiined irmespective of W€ Shergth of  ghe nock er
adgreqate . Puck  when ¢ emerd pasie of  oprg qualty s previded
R it bond  whHh Fhe aqqregute s satitfackey,then  Ane

m echa—n | Cal F-\M—]:ri?r*'f‘ie_‘i Oj: the reck. o agﬂ"%‘fm i | ] Frr_['.fw_mr
the  stpergth  0f  lencrel . T4 can be (gneluded  Fhat  sleeny
aggregalt  @annot make  Shreng R Je pakimy SIS0
Gnerete, STreng  agqregalt  Gre an  psenhal negeu) rem et .

1) Theprmal Phn‘pfﬂh’f.ﬁ

ﬂ) &'Eﬁl‘lluf’r‘.—.l Dj‘ eKFanJFﬂ‘Tﬁl /ﬂhﬂ' VﬂJHF. qu?xlﬂr-ﬁ LPFI o
k) Speeific heat
() ‘T-h EPT‘ ﬂﬂ I-"'cl .rxll:-! !II_:.A._P_F_ V}']Lj



BiTe1% sChiend

/ﬁa'n ical prope hea b o |
-

. j), o) Toughn ess

‘.3

i b) Hardness

9 $p. gravity
d) Bulk dens’rty
€) Porosity & absoeption of-099 .,
) Moishure  oniertof agq

o

) T T T e e L e B R | ]

Sf’l ij'.'t Qr‘o\vi.—l'j

Spedisie 9""‘“""_}‘/ of aggregate 1S made woe C"j —
Nin  design  @lulaens  of onerety mixes .
“) N cp\l(;ula-h‘rﬁ ~+he (mpacting Jactor in eormnefion Wit ~he
wg-r-\(ab‘ll‘ri'y measurement .

Avg. Sp. gravity O:f Pocks  \ary from L~ €

Bulk_d ms?—)y

PREVSEN o1 bb{ﬂi “’(?r\j‘l*’y 0'7‘ Mn'ﬁ- wt | qf_ an aﬁ(ﬂneﬂa{tpj fres

aggrqm :

— Bulk  densky shoud  Asw denswely  <he aggregale is packed
when  Filled in  a sfandard  mahner .

— Dulk_ densriy o\eFer\dJ e “The par-iicle sire distripthion &
Shope o the porticlea.
— The mejhed-  Sample whith  gives sthe kg perp i
g ne WA Gives  max™  bulk dershy 13 SmKen as Fhe
Pight sanple  of  oggregal? o maklyg  pcomembal i

PEr(err}an Vit dd = 6136—*\6/ P 5

S 7
Gs—> Sp. gravidy of Fhe aggregale
7 P ik, devhy I Wojlore,

s | L Amee s
wud By



* aggregale AW s
i r;i_: groding  tmpli@  diot o ;g-m};u of agqreqale tantel,,
H'Jm.l Stondanr 4 feactd g aj* aqaregals 1 n pegurred preyeetom SUEA
/-—1--ka'+ Hhe  Smple emdaing min™ s - A sample  of ~the well
éyraded  ofgregole  wvtalning min™ voids  will negutnre
o™ posie  -fo i UP The vildd fn he aggregat-u AN i
PaH'E’ Will  mean [ess C’L‘-‘“"”ﬁ'i’j/ Ojc cement= 8 Nesy  quéntidy
Dﬂ‘ woter, which Wil j‘"ur"f he r menn | iNntneased €Congany,
Ngher Jtrenafh ; lgwer Shrinkage £ 9resde, Aurability

~The advontages gye o

Gn also ke viewed

o aewed . os o, Phase
AN

Jovd | grading of agqregalsy
Jrem other ONGIR . Irf cenenete 153

mat-¢rijal, paste phase ¢ a9 regaly

18 +4ne Paste Phadf which s
s OF toncrete |

N noroma) Conerete

Villn erable “fu g4
Paste | weaker +han avg. agqreale
Wit h PAre xtephiong  “whien ey
.SG'jH' Ag99rtgally, ove nstd | TrRe -Ipam‘(? s | mer ¢ lr'-.',-.,-;
% ey TRRC s W 1 M enal AJIregaly . Tt 3y ~po paste ofhay jy
Juscepti ble =, d€1-€r g1 a4 s

\ b'}" atiac Agqreddiv
chemitals . Paste g The N o Lege

0{. WE'IJIK +éan. Lfnk'\ A a mals Gf

(@c‘r‘ﬂf@ ; Tj}wé‘ | esser ~+the quardity ﬂf— such weall maléy
The bettr  will  be oA, SR oy 7 IRy v L Chyechve con be
ok MR Jraded 09 qreais

R e R Wi
e Al R N C o il ¥

L: k ;
I foe e e
=3 ¥ 4 i =




%) BITO16 whr
/j/rn 299resn b

/?Te.sf'j-u-r\ “he  detemmirnorh on gf Flaktness index elongaiim
Jndex

o AR LTSS T 2 S 4mnmmw of' ﬂﬁ#‘“ww*%fw

/f s " v ImpPoet valu ¢

e » ;
A : z ’ v Obnasign o
— > :
" 7 te S, g porut
FRCE i P S N/_y
4
4 o bnm-*dznﬂ‘dj 2 valds in
= H f h K'mﬂ
o i 5“"’3’1’(? mp7sture tn j’mp’rga,
: G o < aj buﬂimﬁ u-_rf:-./]
& 5timerti on Dj‘ d""jﬂﬂ‘»’{ frmPr.rr-?bD_;

— Detenrmination

of day,fine siH ,fnedust
0§~ potential n{acﬁv‘r‘ry
' Stuundnes s aj‘- 499regaly

— Determinati 5

— [

Aagregute Grushing Vadue

The ‘mgqnéga"}t’ C_nudhma value ’

Alvesd a pelatir
- Mewsure  of-h,

revl SJance D'j_ gt 2g8regay e Fo ¢ rusht N el
] gradudlly  applied ComPre 451 ¢

laqaregalt  ¢rushirng  Lalue !

i i

lozeet | g pn agqreqaies tf

30 o hl:ﬂht’?r’; the H-FJHH‘ mey  be al

(N such ases. PHE en pemen’?‘fmd
Valre ”  should  be  defermined £ e insjead

The Stand arg aggregal ¢ C_hmjh;'ﬂj dest s made ym
G goreouyt-¢ PRSTNG A 1R 5m P J;F\r’fl £ nelamed a"f‘lfﬂ"‘""’l
15 sleve . ru’aLd O if he standard  fae s N0 |
available,  Other a5 UPH 25mm  may be fested.

- BiTeie schiem ' :
filgosld 2 it



prit waieriol ondsting of  aggreqams  passing WSLRL

'Ie'iﬂi'ﬂd oM 1omm  Sleve' Ys daken . The agqregate Fry aJﬂ%u_
_ tendrtion 5 Hlled  ind- the stardard cylindrical mealiig
I dhree layers  approximatry o egual deprh £ ach 1A% 1
Famped gsfmes with e Jarping g & AHinadly Leveltd
bl wstg ke TP pgd s ot iy e  The wi . of e
Semple  confained o, thetitiinder penning . o3 Faken(4]

.| The Joame wt O:f ~+he SWP!E 13 -—}akfn f—u—p +he L_T“h;t‘..dﬂHM'f

repeat oiqt

“TRe ij?r““-” of -he Gaqt APPOTEUT Wik

" 1led “ggreqale
EV 1 n a Standard, . manner is put i PUsiton gn ~hp
Mt? aly g‘) Fhe 499reqate 1y &rfju;,y levelicd & +he P/Urge,
JM“I’“’!‘M . | i

Mﬂ;j on "H'\LS ..erjé‘q !

vy , 1mﬁm




/% ENGINEERIN G, MATEQrALS |
/¥ [Z50L2%]

W"""{g’ ‘made | Ea MArm’n.g/J“ U, gyl oy
teienl movbay  vnHa s .fwlrc:l E;zt:\
el AN b\’ﬂ'km strne. . ﬁ"fﬂ"v‘?}’t, ”g;'{ﬂ
lroken lviol ele . Twe Wk | Y d in

| der gﬂ'\ﬁl‘_'l Hnre Mfc}

*
F

s ¥oke

v eallod i ¥l | c
v ke M}'QTF“JO\J " = L Sirve Y | 9V W{Zﬁp&

. L abex
be Ul'ane Wﬁﬁmﬁﬂ o A
VAR e YL =
B o l'__ » SieN CEM"'-—P £
(o.mer =
PUEIN ) ol et o O :
-—ﬂ I : J-D
. L4 pAL : nal 0.?’5-‘““"‘
,> @Mﬂl"/ ko L2 5.7 5 mm
G 5 1hﬁ:ﬂ_£ Wﬁ%ﬁt | }(Fd (= ‘JH'?LG'MJ}
2 Eparte f*%’“f‘-”%’“!"f 7 > 4 F5m
ce
>



S —1 A

g NI
. | -

‘?’L{.ffh'lﬁ : IM/% >

M&

Foowak— AL,ILF"a, H _j
(P Ay




WE\"#H - M £ ﬁu—g—kﬂm* %mﬂ.ﬂ.hl—'jﬂ_}'f# F|5M!¢gp

the dowved  PORI- . _
o meber v e Dneidadiath o -
Hag-  ezwmanhne v il et ik kot dery
Mﬂﬂﬁ' Yoo pEYiCd '-EF ecing

e

q‘?ﬂ‘-’z"’hﬂ-ﬁ_— e trte 02T
corrrthil A i
: it .
5Fﬂ.«taﬂ ey - £ ey
;g_ﬁ’l’jr Ii.‘-"h'"l'.' M\."‘)‘L"" bﬁmg{
Bw?j: Mt
F‘*m-ﬁfﬂ-‘fﬂ—f- fF- Mﬂ'e;.vm AT et
erchre gouT e gives greekes i
b:f:iﬁm rﬂfiﬁfﬂﬁd M‘hm"u ‘b-a"u“bk
(Ge.080k)
copumanelity

Somonif —



Mg e mal - a‘lﬁ W'MHUIE?.:
Thegpe CAYEL vorl EWD %) fﬁ oo & ."m
MY 2 W-ML.;‘“{-} r{‘— mv{nl_q_l — |

0 Crmpechinp faehy O

) oo e

4 ity e R bena boy  HoAt
| EETVA D 7

5> e IR




0% 08

Pr'L}:J HH-.-\LL'\;

Al high Femparadive 1N
]/:!u‘fwf.ﬂ,..- thh {MW-M e e il
Lo M CF b doanfoea n
hlrm U ot J,F R‘h—k I:H—"""T"If. "'T--i'l'E-
lA—ﬂ-ﬁ-n';rv-}“’:H"‘ L.r'-r*---[i’r?m.{';.- MJ.;«HW'L_.- 1’_;;1 A e ik ﬂ::mr_}lvrl'a
e I"”"""J*-“rl-}\ﬁf ot r"H'-wr Lt cvum'cj m_q PP, b
akatt,  Liprted st prragsai e

.rﬁ'nui'. .

Jrndga e M}t
‘r’igidﬂ-ﬂ_ﬂ—-é- I-|7
I‘FLdJ']r::I-L'l-'c'r_l
Acvibla  be eyl .

oA PEre 8 wu}a LI -

An

debory Cov

o
Ll

rﬁz ore 9’1‘*#%*’4 pena el

| ,BQ - avierebe



Cenerele MO D"lﬁ}ﬂ

p-0Cfrs  Mix dogn can  be difinael #n
ﬂf‘ gﬂ.{ﬂﬂeﬂnﬁ? Grotdalile | ey enls fF-:_t_jh.f_'r,g}:_ ﬂnil
Jﬁ.hq'ﬂ‘--r'r\ﬁr‘ e TLMVE, Frrpﬂl.,m m& Je :
o oo Bf_ Fﬁth emereke rf— et feir- il
Grvacgha and  platy e Eﬁuatl P l‘nnuﬂ?' o B
ponble. b + it

ANAAOWA  mmedbods rf-ﬁufn#wi'gﬂ - O
D Axbibrar pYpechn . »
{g ﬁmﬁs 7;1«1@4“!»&9 mekeod ({:M? - i
@ Ly viana darm m o 2 o &
. odd \ -
O itufue. aneh TR T
@& Lawely=n i gl

@@ e ble Lgne yete

padird  Mesemmandah TS

ACL MeHeod :

.

'?'?}‘ﬁ-'ﬂ['f H"“""“"'MH“'IM.“EI comen' with a
sreeih b g-fnv'ﬂ? rf— B h ned

 m——



B The comrsf ond  fiae cggrenafes are 6]0"', 0
e . ' i ]

5""“"’5‘9’*“"“"‘:7' ?mu/?., Ve WJW&J_ ey dn o

I@'_F‘T'I-'u_. ¢ oo L2 #g«‘dﬁfi’gﬁ}f_ fac EMK, FJ”'/? #Eﬂjﬂﬂ-—

ﬂﬂ.vlr? u’f‘ L-EQL prigh Ar Mt"}ﬁ"m %—a,g“ peveent

\ : i e, TR ol :-ﬁ;gci'f-?c_
B RV L N i f- o
ol enm e ati? of 200 '

and

o | ; II |
Bes, : despgmi _
Sheps Hot wsr _ W
Jﬁ i 10 Fv.( ,—..—,fm:':ﬂﬂ_' rf. _}_{i.-k_ﬂﬁ {’Tﬂw 1:;-\} - H ?Iﬂ
Step_p: e o S =
L T WO Hao IR SRS AS
Depend T T

ﬂ’Ll:n-fm‘fW JF |
Slops-5! Exhmahen




17.03.08
Py b F160 . Eﬂ'T £.3.4 Poge-t , 1 ﬂnj&]_

Comeveld. ¥ uﬁr,-.frf_.i fmr cavhirg- U vy e Y
LM'?AE# Gslunng Vo R gvﬂm.l. ﬁnrr uffﬁ muliabo-
'w.?:_i b b H'MJQ, pvuchaal e devakine speci f7
A rnean | epbander arergth of 250 KTeaiats
25 Jﬂg‘/) . The ens 5&" ,.-.thﬂ}'ﬁ:_ tuuvu7' -.nVHIM’f,L,l-:: I
el g-ﬂ-uﬁﬂ-l having: & Mﬂ_.ﬂmj‘é_&mm crlnd' |

o vy edded atpib WO i 1600 kgfem?, Fines
PO of- stand g@‘m_ RS VR T, I A~ * |
' Rl ?Tﬂﬂ_ﬁf g1

grocifted’ v [ jeb = Formm— T
fﬂ’#ﬁfﬂm e 815

stk v e, |
} L]

tff/ porntar— | LAY and Jel-;fLE_f
1__5_,,1.7 'r,aaT‘E,CJﬂ1va7 -

L. 6% ond
povHand

Al ke ty hiAn vy

G AT AP jiadis :
= 196 tegte (-5

,ﬂp,ﬂfm'm#*ﬂ
T PRI S i
wiler » 282043 W

;‘"I'|}7 U’F‘ v T r""ﬁ""' h"""“"irI'"
per utn ¢ ot b ¥ (ir-

sl
Th_ﬂ ghead
Ailaamat s conrie o piveg e
LAT""-CTE;:"?... - I:f. L f,_ i L]




Welghl- o eamsse. aggreprte por cabie moter
of— tontvebe. =l600X 0% = 11& 2 ey

Ly I ;
S R T R T T

1 Waber B won (g BAEE

MeL
I T - 0 £ 0

— Glat WA | (Mj e
E0T8: - gl '_ S e e s 5
A ﬁF{FF lr..qrw'.p:-dq'ml-f'__w}‘— eund = OFP5 M

o AIFTHISEATEE . 13897 kot

i } ) G - !
pernby *'f’ LemerL RS 2096 0.1 F§+0.75C +09)

Mi__fﬂ*ﬁ_nﬁ

! Ty F-E'I'
s PN mgpyregnle e _
Lﬁmﬂﬂ'}.—r ‘ fow . IF?_S_
Q4 Fe 1§ s
1 F?- l?'}_ l‘:‘fr a? :
Yen b F.ﬁ-—f’/ fi’*"‘?ﬂ t.'r{wgli}.ﬁh Wt
l.{_ﬂ"l 7 I )

"% U__‘LELHT have



20, 0%.04& '

Fi'faki M:}MFM@}L—* & b3 A
Ef— Hoa eomriL and T fine  apgrgahes are. f;ﬂ.r\n.:’_.ﬂ-{;
paretni— - ey We&‘mel‘y_

adfvnrg Jov  free
nder  poareY sarlEAE- ave @hgugiven |

|

;:.-mirwln 1;:@.3 &
e 4redd A 'qm&nHI»-r'M a’:frm;

PO LRI L 208 Rl R (R
paker == 5~ ﬂ%‘"ﬂ f":_];._g—‘:{':; -:-I'I-ng g

5,,'.-__“_ - | £t : o — i

Crarse effnoyare = HE 1T =
Hreme 152+ 5= Kt =l

Comvern) 0D | r bty 4
I. ¢ II:-':' - " . L [} " .I
o B 2 "1‘.MPE?~ = IED.L,E,T kf{eaﬂ“} (fﬂ-'l'ﬂ’}{ I'

1Mp. =, 145 TS (145-04)

| btfpr = (B2 T e e (R

At grmant
vl jt” & perhmy of 4 ey
1 ‘.\_I 1



ki ' L, ‘-':_.-F"r '—-_—1'-‘;3
Tree o oAl W ﬁ)r.l['_nn'l:?' .?a"rHMd demien ¥,

P e hiwer phim o} canrte

,g_-'_l;-ﬁ.ﬁ{f-i;. WHJ—;,J of B A -ty
by ! i

Freld AEJJIWHL-*:]EW 5
and fink egpvegsed,

PR ool SHEI':TP('.-— 108~
Nl
wBeenes | Th charg € o dovelar GG vﬁ#ulauﬂ- F‘Eﬁ‘f“ﬂhkj’
Cr {_,WF'".1W' L.ﬁ"‘f"ut.ﬂ'ﬁ‘_'r.ﬁ_, Gt o— mﬂu';Hw"’g NS "“M
s addihvE bennarL A% abmardiire

s Mne,'m:- T.,.-LM f.,.ﬂ.ﬂwg,fr_;ﬁ G“MM
cortreh g ﬁ'ai—ikiﬁm& e i pron
o dop or bramis wilis

ard. Bty :..-l-'..ﬁ"IﬂL. $ar I .
%5 Lot A {F E.J%mhif'ri. i ﬁtv—ﬂ';"”m i e
l-ka I -
o copaded 17 Hne *""L"F ffmuuzj
. Wlmﬁ rred ) L et 1 A\ BT rg_fﬁp—q_‘_
.H:-JL i W@*ﬁéﬁﬂfh,,g :‘.E::tﬂ%ﬁ.,hxrm R
I ; . } %
ﬂ-iwﬁi}jh;:{'. by dihenes e i N
fﬁt"wwﬁhlwrs { & L
tadet ol S '

v7 .
5? ke v lev & J"“".‘""’ll fzm*ﬂé__ _;.::f;,?'f,j__]f&_#ﬁ?j_

Ll




= __.... - o L _l- ..._
%Hé%ﬁ!ﬂl&&l&!ﬁrﬂ&ﬁiﬁrﬁuﬁ
‘moneqis £4 paoedutos 2 pinogs @ns, o) JLIp Asmanys,
mony s2uel 3 U £oUNENT0d ® JUMEY 202000 1¥Y) spo0 0 JoEpodmg
) - L EBEEEumﬂEﬂE-Erumu;:nﬂuﬂﬂiﬂEﬂn
-amsesm £30RHN00 i J0 oosnedmos W CAVGENIGM §O JONDRMS B
a4 30) ‘pmopeeql £q podopacp popm qEl dOIp IG) POR 4994
o) Fehsedmed ay nidope S:5UMNSE0D JUP Jo a0 donps-on
a0 woitodosd Bonoeps sop Sonomd popugnhNoidl prEpUers [ aqL

SL-TIIE IOV OL DNIGROIOV
ALIAINOD JIATS-ON HOJ F¥NAEI0Nd NOISEA XIW €L

“SaTEdITIN
) Ul JHTA 241 J0) IPN0IE 0] SoTUe0nag X0 PlEY 201 ul SpTH 3T

NOSENIpE SQEIs SInEi0N SATESIoN UTEIa00 sTaasaae syl gl ()
FI2I000 JO FHNp0A 10N J51

BT T H._._.ﬂ_lﬂ:_u._ﬂ AT ﬂu_.:Eu_..:._ 5 oy pedindde sy s
3IFIE J0 97 W ve

_._ TR 3T TOSTHaS SIEIarTTE S5Iea0 301 (1)
Fm..cu.:z 30 A3gEattp 10] PAIIADA ONES JEEIS INE R
1 PUE EME0S IIER 21 o) POITEREa 51 JEIigD Juotaa ay[ ()

SFISTEIR jiv 2rts WIDW)YCE PUE ARFGEION paIsap B

WTTT NATL Woil parops £ parmhas annm Futoe spmarvesdde 34T ()]
AT MO0 9 ] 1L POT § L cajqel aitn gifiaig pue Kigemp
W GO Ep S U0 [EDG PII[EE SO jusmizaiiaies S )

= |

B I08 _n_ﬁun_—. ol =0 =IO 10 R
08 020 0% DE0F SLC-DOE
30k i oE 0C o L1 |
i | 9y i U (1 W £Ll="T9
SE[T PpaaI0]
~Hial-8n g SqQET SinEnjey por [nckied
PEasogial  pRdaui LH {5 Sy “S[Ew UOraFs fi
AngHiy {jEaws)  paloyuau]  PRMIORUINY TSI
{uiar) aqedasFde o 3705 QIOEAMVELY WD Y
WETELITEEnT Jo sl
TRGLIN\ 30] PIPININGII] 3/ EAISTE J0 ST WHEIERIY) @th
W DN PR G e T Sl e e

of = [T i . -
b 2
K

e gk

WIRL42% gl s

: B  sjaan uak_ni pue
......Eun...ﬂ .__....._ gﬂw .u..n__tﬂn poE =t3esd poposmmossl
o tuﬁn smmmwed el opsl Q@ Je f IqE] wosy padopy

||w.-

7 R ToTAnN s00s e Ay
13 £l SR R
€L 01 sumnjoy Fappag
B> w1 S pEdojutal
PUE “SESG SEg
T4 001 E[JEM SINEMLNE-RE poE
: “SmOssies ‘sPunoo) umg
05 sLl sfuneo) por SEa
gonEpuEnD) PIMOJIIY

T XN
S} dmnjg UoRNSTos jio adiy

[T TR

WOy (LY.

"PATEAL ST U njpsn AT ajge | 1 poopeiogs

SUDIIEQUIMWIOIAT JY] DPUE PO 3. OF 5 i0u0d PaUERISHE don
i PAEEEUE S s Stipdeop Ry e arnsodsa Joadh e A.n__

= L P SHEL t%ﬂﬁﬂ:
PUT MGA{s panmbel St .n_wm_qﬂn_.ﬂm_n_. 10 3837 7 uodn Famindag (¢

*anilsl ey
PafteIap 51 XiK F2eagen v RifEap- ur pamigloy ) o) anpasand oy

LL—TIIT 1oV 0L
INTAHOIDY XN JITINOT 40 891536 7L

“SINENE PIIY A 40§ pasinhos sjeswynipe Kres

=53300 pUR DU [eae g paysgEIsa aq pinogs suoteodand pemy 5y xno
g 0 powielua sy o Gouoeb o) oy Sulwope mu.n_mﬁ.ﬁ SUnfo JINjosgE
a1 Aq panmstap i pannbas aEarfSc sup Linjaend o 193130 pe
nedudde psiras aew o ISR IRES: Ay paRInp
pue gidvans uo poveq paages St OfEs _.HE..H. 123em 2y £} Sisasp yyng oy
Jo BONROIIIIER 3 W] JNRO0E GHUL UxyE) Afjeninwone s ajedadie oy
1o sopsey sfeys 3y {nedaudde 2oy jo Fupeid 1 uo put 2j=saadTE 10 ; xS
LR u.___ﬁn_l.r—_..ul...mmmuu T o FeTa [Tt a1 oy u_q-unﬂud
J_ﬂﬁnﬂé ) oved maimdo 37 ﬂﬂﬂuﬂﬂﬁﬂa&

bt | R
..__..:.. g o
uh. :



! . TADB
und degrees of exposurs

Exposure conditions®

7.3 Maximum permissible/waier cement eajios for different 1ypes of sirnciures

=

Severe wiid ru_nsr: in kenis [ AL Lm.p:ra.!,uru .l'l'lll;l:l'

i Below Treezing, or rainy,

perature, o (regquent alter-
notions of freceing and tha-

or mid,

Sicir LTSGR 10 wSERE BL

' wing (air entrained ouon-
crele only)
Type of structiings AL U wiiler line of AL e water ling or
. . within the range of within the range of
f fluctbating water level Muciusting  waler
S In O Spray In level or spray
T, ; air in fresl fnosen water o gir in fresh  insea water
i W : C O waler orin oomact wnler  ofin contact
l' “H it - with sul- | with sul-
e R Sl  phates’ |  phates!
- ctio hu w.qh a8 mhn;ﬁ, gurbs, sills, ledges, orpamental !
{-- ml conorete, reinfarced piles, pipe and all sections f
\ less than 25 mm concrete cover over reinforcing. QA8 (4 e 4R i1 1ge=
n.hrn:thm 11.|:I|. (T} rm{ning walls; abutments, pigrs
, beama, = TEEL agmbey 0.5 (4B Qe .53 i1, dag*e
| ar pnrilum n!l" hu.vr {mnl}_mlmm. £ fi,48 {1 i e {1, 5% T L
'ﬁrpn-'r_'u_l‘t depoaited by tremie under wator. okl M. ihdd 0,44
T
} o ! 4~
g lujd'on the ground 53 — o = -
protected from weather, interiors of buildings, crn- g
i l.munm = = = - =~
o which will later be protected by enclosure or back-
what which may be cxposed to freezing and thawing for %
il (.5 - ¥ = -

I.:|.'ur| before such protection is offared.

*Air entrained concrete should be used under all conditions irvolving severe cxposure and may he psed  wnder mild ex-
posire conditions Lo improve workabiligy of the mixture.
15011 or ground water eantaining sulphate concentrations ol marg thais 1.2 per sent,
**When sulphate resisting cement is used, maximuam water/coment rabi may b nereased by 0.5 pal per bag. »
*1Water/cement ratio should be selected on basis of strengel worknlwbioy roguirements,
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CF 2105 Engincering Materials

PAINTS

Purpasa of paints;

*  To protect metal, timber, or plastered suraces from the corrosive effects of
weaathar, heal, molstura, gases o,

To improve the appaarance

To parform specialized functions L&, heat and fire resistance. improve visibility
B,

Components of paints:
1) Base, 2) Vahicle, 3) Pigmant. 4) Drer and 5) Thinnar,

Base: It provides body to the paint. White lead, red lead, zinc oxide [ or zinc white |,
iran oxide and metallic powders such as aluminium, copper. bronze elo. are the
commonly used bases, Paints are ofien named after the bases used ie. lead paints.
Zine palnts, aluminium paints ats,

Functions of bases:

't provides body 1o the paints,

= |{ makes the painta film hardar and maore resistant lo abrasion.

» It forms an opagque layer to obscure the surface of the substance 10 be
pralrted.

= |t reduces shrinkage cracks formed on drying.

White lead: This is carbonate of laad available in powder form or paste form. Cheap
and can easily be applied. Commonly used for bullding warks, It produces an elastc
film which reduces the possibility of cracks in the covering film, It s water proof and
vary well sulted for application o timber surfaces. It darkens on contact with air
containing sulphuretted hydrogen and it can not be used for the top coats, it is very
poisonous and proper care should be taken in mixing.

Red lead: Avallable as rust-coloured powder, Retaing this colour parmanenily. Often
used as first coat on wood works and as a base coal on iron and steel waorks o
prevent the formation of rust. Lead paints are poisonous and hence necessary

pracautions should be taken while painting with spray machine ar while scraping old
paints

Zinc white: It s nonpoisonous and & unaffected by weathenng actions bul Il Is very

cosily, It retains its colour well and takes a fine polish, Il is more commanly used for
imeror decorations.

Oxide of iron: It is used primarily in the finishing coat for painting lron waorks, i
pravents rust farmations. It is comparativaly cheaper,

Vehicle: It is an oily liquid in which the base and pigments are soluble, Linsead oll of
varous grades are most commonly used as vehicle in Bangladesh, Other oils can

also be used i.6. wood oll, nut cil, dehydrated caster oil, soybean oll, cation seed oil,
tung oif, fish oll etc,

Md. Anigu! Iylam, Lecturer, Department of Chvil Engineering, KUET Page { a4
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Linseed oil; It is used in either raw or botled form. Raw linseed ofl does not dry
quickly and therefore not sultable for exterior | exposed to weather ) works. On the

ather hand, boiled linseed ol is thicker, darker and durable than raw linseed ofl. It
dries quickly and suitable for exterior warks,

Functions of Vahicle:

* It allows the paints o be conveniently spread evanly over the surface by
means of a brush,

It acts as a binder for the basa and causes it to stick to the surfsce.
*  Ondrying it forms a tough and elastic film,

Orier: Drer is added to paint to quicken the drying process of vehicles { commaonty
linseed oil ). Linseed oil dries by absorbing oxygen. Therefore, compounds used as
driers are those thal can absorb oxygen from air and impart it to the vehicla,

Commanly used driers are litharge, red lead, lead acetate, manganess dioxide, zing
oxida afn.

Oriers have a tendency 10 destroy elasticity of paints and cause “flaking of paint’,
Hence driers should not be used in excess and should not be used with paints that
drigs wall.

Thinner: Thinners are solvents that are added 1o paints to Increasa fuidity to desired
consistency. |t helps paints to be spreaded uniformly and to penatrate porous

surfaces, Common thinners are turpentine, solvent naphtha, An axcess of thinner
reduces the protective value of film,

v@m: Distempers ars widely used water paints. They are usaed for treatment of
masanry walls, Powdered chalk is used as the base of distempere which is mixed
with glue, starch or resin, Colouring pigments are added to get desired colour, Water

ar oll is used as thinning agent, As distempers are affected by weather and are sasily
washable, they are used only for Interiar works.

\ﬁﬂﬁﬂi It is prepared by slaking quick lime. Slaking Is done by mixing quick
lime with excess of water and allowing it to remain In a tank for at least two days.
Lime paste is then drawn off in ancther drum ta which water is added to bring the

maisture o the consistency of thin cream. It is then strained through a coarse clath,

Then "Gum Arabic *, copper sulphate etc, are added to it and thay are thoroughly
e

VARNISH

\ﬁﬁﬁ.ﬁh: It Is & solution of resin in either ol of turpantine, linseed ail or alcahel |t

dries ofter applying leaving & hard, transparent and glassy film of resin over tha
varnished surface.

m:

* Toincrease brillance of painted sudace and to protect i from atmospheric
action.

* To brighten plain surfaces of wood { timber in furniture or ather building warks,
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ingradients of varnish:
1) Resin, 2) Sovent and 3) Drier,

Resin: Resin Is an amorphous, vitreous o semisolid organic substance which is
insoiuble In watar but soluble in organic liquid or in drying oils. Resins are classiled
as natural resin | plant or animal origin ) and artificial resin. Gommanly used resins
ara Copal, Mastic, Amber gum and Lae.

Solvent: These must sUit the resing used. Boiled hnseed oll Is used for Copal and
Ambar, Turpenting oil for Mastic and Methylated sprit for Lac.

Drier: Driers are used only in smal guantities, An excess Injures vamish and
reduces its durability, Litharge or lead acetate are the commonly used driers,

\ﬂmﬂmﬁm Based on the differant solvents used, vamishes are classified as:

Ol Warnish
Turpenting Vamish
Spirit Varnish
Water Varnish

&=

FERROCEMENT

. Farrocemant Is & type of thin wall reinforced cancrata construciion wheard
usually a hydraulic cament is rainforced with layers of continuaus and ralatively smail
dinmeter mesh. Mesh may be made of metallic material or ather suitable materials.

antages of ferrocement over ordinary reinforced concrete: Within cerain
loading limils, &t behaves as @ homMOQENesLs elastic matarial and thesa limits are
wider tnan for normal concreta, The uniform distribution ang high surface area 1o
voluma ratio of ks reinforcement resulls In baler crack arrest mechanism La. the
propagation of cracks are arrasted resulting in nigh lansiie strength of the malerat,

Materials: Wire meshes aro ususlly 0.5 mm 1o 1.0 mm in diameater and spaced at 5
m to 25 mm apart and the volume of the mesh ranges from 1% to B% of the total
valuma aof the structural element. The thickness of ferracemeant sactons vary from 10
mm 1o 40 mm. The cover to the outarmost layer of wires & usualty 1.5 mm 1o 2.0 mm

‘ [-—--:'-Ilul-'

v
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525 1
Figure: Typical section of & ferocemeant alament.

The concrete mortar conslsts of ordinary Portland cement, water and finely grained
aggregate (natural sand) which rarely axcesds & mm to T mm in size and ls often
around 2 mm In order to permit @ maore closely spaced mesh, The cement martar i5
of cemant-sand ratia 1:2 or 1:3 with wic ratio of 0.40 10 0.45.
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\ ﬁa ntages:

Simplicity of construction,

Baettar mechanical proparties and durability than ardinary reinforced concrata.
High tensile strangth.

Lessar dead waight of the elaments due to thaic small thickness,

Less crack widths comparad to conventional concrate,

Easy mald ability to any desired shaps.

Low cost, nonflammable and high corrosion resistance,

Applications!

It has been successfully used for casting demastic overhead water tank.

With a few modifications. ferrocement tanks can be used as saptic tank unita,
The properties of lerrocemant make it an ideal material for boat building,
Fermcement manhola cover |8 becoming very popular to replace cast Iran

manhoke cover over sewers whan they are not sulijected to heavy vehicular
iraffic.

It is suitable for pressure pipes.

It is & suitable material for casting curved benches for parks, garden and open-
air cinema thaater.
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Plastic

Plastic 15 an organic materin prepared Torm resing, natural o syothetic, witly of withou!
filters, plesticisers, selvents or pigments, Wax, shellae, pitch, bitemen ef2. are natural resing.

Wow' the plastic hag been improved (o such my éxtent thiot 1t has essumed important place as
engincening matorials

Plastics are of twa types {(according to sources): {1} Matural Plestics
(i1h Svnthetic Plastics

Natural plasties: These are minufactured from arural resing such ms shellag, wax, tar,
bitnmen ete. The properties of nalural resing can not be controlled easily, and therefore
natural plastics are not much inportant as engineering materials,

Synthetie plasties: These gre menufectored trom synthetie resing. The properties of synthetic
resing can be controlied easily, and therefore this type of plastic 15 most commenly used by
the enginesrs. Styrene is a synishetic plastic compound.

Classilication:

Based on behaviaur with raspect w0 heatisg
L. THenno - setting plastics

2, Thermo plastics

Thermo - setting plastic:

*  Thermo - setting plastic s¢s into permanent shape, when heat and pressure-are-apphied

1}

o Rehenting will not soften it again. [t sets al o emperature verying from 127 °C 10 177°C.

This plastic is soluble in aloohol and 10 some certain arganic solvents, when they are in
thermio - plastic stage.

= This plastic is strong, hard and durable.

* If this plastic is once broken or serapped can not be remolded of reshaped. This is the
main disadvantage of this plastic,
*  Tho famous thermo =-setting plastics: are phenol - formaldshyde, urea - formaldehyde,

epoXy Tesins polyster eto,
Thermao plastie:

Thermo ~ plastic becomes soft when beated and harden when cooled, regardiess of the
number af times the process @& ropoited.

[t 15 thus possible to shape and reshape these plastics by means of heat and pressure,
The famous thermo — plastics are nylon, polyvinyl formal, polyviny] butvl, polyvinyl chloride

(PVES sk
erties of plastie:
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1. Chemieal resistance: plastic offers greal resistance (o chemicals, solvents and moisture,

2. Durability: plastic is quite dusable if they are sutficient hard,

3. Electric insulation: It hag excellent electric insulation properties,

4, Fire resistance: All the plastics are combustille but the degree of resistance varies [rem
plastic to piastic,

5. Durability: the plastic is not ductile and hence its member muy fail without any warming,

6. Welght: The plastic hes 5.G. of about 1.3 1o 1.4, Being light in weight, its transportation
is very cheap.

7. Sound absorption: the scoustical hoard is made of plastic fibre glass with phenalic
resing, s absorption coeflicient is sbout (L67,

E. Maintenance: Particularly there is no maintenance as plastic surface do not requined any
prafective sout,

Use of plastic:
l. Used as thermo plastic vinyl files.

2. Roofing: corrugated shzets of phenolic-resin-honded paper are used as roof, They are
strong, corrosion resistance and transparent,

3. Pipes: plastic pipes arg finding more and more usage in water supply, Hﬂmﬂiﬂﬂﬂ and
industrial application.

4. Decorative laminated plastic veneer: These are versatile sheets marketed under trade
numes of formica, sunmice, sungloss etc,

5. Doors and windows Trame: The light weight standard flash doors and windows lrame
can be made of FRP,

6. Ulsed ns photographic films.

\.Eflﬁ?hluw reinforced plastic (FREP):

|, The fibre glass reinforced plastic (FRP) is obiained by using two materials in conjunctios
wilh ench pther. One is fThre gloss and enother is plustic.

2. In FRP, the fibre glass provide stiffness and strength while resin (plastic) provides o
matrix to transfer load to the fibre,

3. Aesthetic appearance, corosion resistance, durability, dimensional  stability, light
trunsmission, and lightweight are the favourabie properiies, which have made FRP the
moest commercial seccesslul composite material of construction, ;

s of FRP:

Concrete shuttering: The malds and forms of FRP give the cast of concrete shapes of very
high quality, Doors and windows, Interndl partitions, Temporary shelters ete,
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Gilass

Glass 15 8 matertal consisting of a number of metallic silicutes, 11 is hard, brittle, transparent,
translocent and amorphous material, It is made by fusion of silica with varving propartions of
oxides of sodium, potagsivm, caloiwm, magnesia, imon and oter materials,

Composition of glass:

Soda - lime glass Naz D Call 65i0;
Potash - lend glass = K0 PO 6810;
Polush - lime glnss KD Cal) 6510

Properties of glass:

Lo 1t s hard, brttle and ductile at high temperature,

2, It varies in weight, but generally i about two and hall tinves as heavy as water,
3. 1t is comparatively chemically stable and resistant to acid attack.
4

. Gilass possesses very excellent optica] properties. [t may be transparent and obtained in
variery of colours,

Varieties of glass:
Sheet glass: 11 18 generally used for doors and windows
Plate glass: It is used mainly for glass curtain, wall, long ranges of windows and partitions.

Salety glass / laminated glass: This glass is manulacturad by placing a sheet of plate glass
of transparent celluloid betwesn two sheets of plate glass and the whole is molded together,
This is mainly used for car windshield, doors and windows,

u{@jlu—%j This is a very important variety of glass, 1t 15 used mainly for snu.n;i and thermal
insulation in walls, floors, ceilings and covering of hot water pipes and cylinders and electric
insulation purpose. It has resistinee 1o attack by fire, acid, of] and sea water, 1t can also resisl

high temperature (2760 ") Fer this reason, it 3 now-a-days used in jet aireraft snd puided
missiles,

Bullet = proofl glass: This plass is prepered by sand witching vinyl = resin plastic’ between
several luyers ol plate glass, It consist of minimum 4 layers of glass and 3 layers of vinyl-
resin in between them, The outer laver of the plass is thinner than inner layers. Total
thickness ol the may vary fom 13 mm to 75 mm or mece. The main property of this glass is
thiat it does not allow bullet o plerce twough it 1t is extensively used for glazing bank tellers
booths s cash booths, jewellery stores, display case, wind screen of cars eic,

Ultra — violate ray glass: This type of glass s used for protection from ulira-vielate rays
from sun, It can protect 70% of ultra-violute ray of sun

Insulating glass: this type of glass 15 used for different tvpes of insulating purpose
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Damp Proof Courses (DPC)

\,ﬁlnmug; Damp proof courses are usad o prevant moisture from the ground rislng into
the intarnal fabric of the structure, They should ba installed 150 mm {8 in.) minimum
above external ground level and sealed tc the general damp proof membrane protecting
floor slabs,

_WUI'U'RIJ LIH’H;LHI | |

Fig: & typical use of DPC.
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Fig: WUse of DPC in cavity wall,

u@_&lﬂ_ﬂﬂﬁl This may conslst of a thin strip of plastie, a course of engineering

onck or slate, or a layer of bitumen, A common methad in masonry walls is to drill holes
inta the wall at regular intervals and inject a penetrating chemical (e.g. sllicona) Into the
holes The chemical s absorbed inlo the masonry where it dries to form a waterproof
barrier.

s of damp proof courses;

*  Topraven! moisture rising thrawgh the structure by caplliary action,
*  Toallow the slab dry cut and keap out groundwater,
* na cavity wall, there is usually & DPC In both the cuter and inner wall.

\ﬁ'adﬁntaga of ferrocemant;

*  Farrocement s preferable for some speclal type of structure (shell structure, water
tank) i.e. it is net sultable for bridge or hign rise bullding.
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* lts conslruction process |s laboricus as compared o conventional reinforced
cancrate,

' [ts framework is complax,

Characteristics of an Ideal paint;

* |t should process a good spreading power,

* The paint should be fairly cheap and economical,

* The paint should be such that it can be easily and freely applied on the surface.
* The paint should such that it dries In reasonable time and not too rapidly.

* The paint should form a hard and durable surface,

Defects in painting:

Blisting: It Is due fo water vapour trapped behind the painted surlace.
Bloom: It is due lo defect In paint or bad ventilation,

Fading: It is due lo the effect of sunlight an glgments of paint,
Flaking: It is due to poor adhesion,

Flashing: It Is due o poor workmarship

Characteristics of an Ideal varnish:

It should render the surface gloasy.

The protecting film should te tough, nard and durable,

It should not shrink or show cracks after drying.

It shauld éry rapidly and present a uniform finished surface,

Properties of Distempers:

*  Ondrying. the film of distempear shrinks,

* The coatings of distamper are usually thick.

* The coatings of distemper are more briltie than other types of water paints,

* The film developed by disternper is porcus in character and It allows water vapour
lo pass through it

*  They are less durable than cil paints,

Cemeant paint:

*  This paint consists of white cemen!, pigment, acceleralcr and other additives.
* |tis avallable in dry powder form
* It exhibils excelienl decoralive appearance,

Advantages of cement paint:

It requires less skill and time for agplying cemant water paints,
The preparation of surfaces Is sasier in a cement gaint system.
They are sultable for painting fresh plasters having Righ alkalinity,
Thay prove le be eccnomical as compared 1o oll paints.

They dry mare rapidly than oil gaints: .
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Plastic paint: This paint contains the necessary variety of plastics and It Is available in
the markal under different trade names

Guidelines for the use of plastic paints:

*  Application: It Is widely used for Intarior jobs.

» Base surface; The success of caints will depend on the characteristics of base
surface,

* Brushes: The application of these painis should be dane with clean brushes.

* Metallic surfaces: They are nol sullable for metallic surfaces.

»  Molsture resistanca: These paints alow maisture 1o evaporate,

Epoxy Coating: A paint in which thammosetting resins are contained in a vehicle that
results in a tough, very hard, chemically resistant coating; Epoxy coating starts out as a
dry powder praduced by combining crganic epoxy resing with curing agents, fillers,
plgmeants, and flow contral agents. \When heaied, the powdar melts and the constituents
react to form complex cross-linked polymars, Once cured, the coating will not soften at
higher temperalures. Epoxy based powder coating thal s widely used fo protect steel
pine used n pipeline construction, concrale reinforcing rebars and on a wide varlety of
piping connections, valves ele, fram corrosion

Water repellent paints: A paint for oulcoor surfaces and surfaces in Wel roomas,
especially for concrete walls exposed to sireng weathering, contalns pigment, binder of
which a parl Is (meth)acrylic polymers andler copolymers, volatiie solveat(s), fillers and
optionally known additives and it Is characterized by

* having a pigment-volume concentration of 47 to 65%, preferbly 55 to 60%,
* containing diatom shells as part of the filler, and

*» containing one or more oligomieric alkyi-alkoxy-organosiloxanes as part of the
continuous binder phasa,

There is obtalned on one hand a high degree of imperviousness 1o water in the liquid
form and on the other hand a high degree of diffusion of agueous vapar.

nﬂ rwashing: This Is prepared by adding the colouring plgment to the screened white
wash. It should be seen that the colouring pigment is not affected by the presence of
lime. Qrdinarily yellow earth is popular for colourwashing, Ganerally, the walls are colour

washed and ceilings are whitewashed, The mixiure is lo be kept constantly stimed during
use.
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Geotextile -(GE

BEFINITION
A gecaynthietic fabrc, elther woven or net
woven, applied to aither the so gurface of

batwean maierals

BUAPOSE
To raduce etasien by and sediment faund in,

siofm ganeraled waler by providing fillration,
separation of stabllizatian properlies

LoRDITIONS

Geotaxiles srovide stabilizaticn, filralon antd
saparalion proparbas, Thig slandard may be
uged whan there s 8 need [of BBpIEGUCT
between Iwo matarsl hat are lkely 1o
atherwise interfare sith ane another, Exsmples
gf this situation include

« Separating subsoill from aggregate
within a subsurface grain

« Spparating subsoll from aggregain
sigpad gt the soll surface

s Elsbillzabon ol ol surace Suhifg
[grnporaly slream Sy ersic’

+  To peevent the baildup of Rydicaiats
prassurg bahind gabion. decoralive. o
redaining wals

DESIGMN CRITERIA
The appkcalion of geotextile does not requ e

~ralessional design for most uses. I iydrostate
Tiers
m ﬂ|

srgssure is @ concern for stabiity of a retaining
wal, consull a professional guparencad n tha
sekaction of geatextis fabric.

Gaptexile selection should be based of
guidalings within  AASHTO K284 Standard

Specification,
CONSTRUCTION SPECIFICATIONS

Geslextiles shauld Ba non-laxic o wREIRICT,
ha feddo commos chemicals, and e mcew
and rof resistant.  Malerials shoud meet ©
axcerd the sirength, elangation, permiltivily
anparenl opaning size. and ultsavicla glamlly
aeoperties of the reguirerEnis callizgd N
AASHTD MERE for the raspeclive uss




G Strengds of- concrvete dapandg M

INSTALLATION

Geolexfigs should e inwalled azcording
munulaciurer's spechcations, The nstalislon
pile should be preparsd withowl veds, and
wilhoul rocks. clocs. o gebna reatar tha® 1
inch in size.  Tha geclexila should be paced
joosely, win no winkles of folds, in dwect
contact with the soll surtace.

mummwpﬂlw
‘sheat the

be accomplahed by sewing of therma: weldirg
for critical applcations such as  &ifeam
diversicns of sleap slopes. Fed jonicg lof
reguia” applcations may asc b aCComphahac
by overtapping ard then usng §iakes o slapkes
in the cvedapped portion. The amount of
gverlap depends on the s2e and potlioning o
Ihe stakes of Sinpes.

Aggregate should be placed canchdy onlo
geotexdie to prevent damage. Il should never

ha dumped from & heignl greatr than five fee!
Camaged porsons may be patcned win laod
oewtlapaing on all gices a monimum of are tos,
&b (e ESEoilieg: BEET GBI,  WEhEYEE
gremar  Construction vahlclns should ot be

g van direclly oMo (he gaom i

MAINTENANCE

Geotexiles  wre instaked I
conjunction  wilh soma  other  practice.
inspactions  should ba  conducled

ar more deys) and within 24 hours aller the
osed of @ storm event of 0.5 inches or greacar,

days,  Maintenance needs identificd
nspoctions or by other means shall be
accomplished before the next storm event If
possible, bul in no case more than savar
days afier the need is identifiod.

) Waker [ Cemsn i ya o
vy Lol hion

brengil,

Hve |
\

Fully wwmpacked cancrele
= Vi byadion
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Wie voaho —

Ag. Relabim  bekn  shengh & wW/e 7ah
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