Concrete Technology

-Hf{ﬁc{_;@r;_g‘ ["]r Tfﬂgi’{”‘%lff—‘r:r}j uf_, @PC Qm-c- Wiober ol

i

"ngrc:ii‘enk; OV de [ Y

I p"DPE"'EjM Excesc Guont 1y

L{*ma CQO 65 S'E’Uﬂcl 4 S'E'Yﬂ"'g Uhgﬂtﬂﬂt:l,
Eﬂpnﬂd_ﬂ Dif inkcorote

g

Prvovide S f:r’E’hJ‘!?ﬂ
ST “CQ i Si 02_ 22 d“\f [‘,’1'! —ﬁﬂrmayﬂh *ﬁ C;;_S: 4 'CES
= - s TR i ¥
: : . 1
A\MM?")C\# ”__,%1103 | ( tg(m cle Selb ﬂé{_ - and .
| i IOUJE"E the Clin fd&r:‘ﬂ& EEMP

Sd:!rr“ng Siuuaflj

e P s oS- i eyl

Tvon | Colowr, ldurdnecs 4 S’Eﬂngth?:
Oow'de FCLOB 1 4 Helps in Licion of TGl
% materi'al € cl,urr‘na ma Nufac buce
A A b EL CEW"JEJ?E .
Mciﬂﬂﬂffum ; ,
OWde | MSO ‘ L - Hordnecse £ Colour Un found
SMJPHUF SOE : :2 gD%l’?Ol ] Ul
E:“l’-r‘ﬂ?”}(!ﬁd&
o
<y,0 ,
3 i NQQ ll‘(’i Prepent in Crnall Quanl-by

jﬁ;fj-" 'wdf
r -

The above mMmenktoned ’Lr@"zd““”t(/mwﬁ' art Precents H Rows moterialy

[HH imectone | Cley SHGL::] USeel Hfov the marmbacture of Cement -

1[:_’%;23541,{;:‘_*‘5 Cm"ﬁ

“There obiiilyy Tnkeveek WK COChOLLA, M bre kiln at hiab Eempera bure
{:ﬂ »Pprm nWhore CDMPIFK CD"T.]‘DGLHHCI\_E' - {‘dﬂﬁgﬂ‘tft '93_ mh“!"',r}gawégf, hﬁﬁCg
L it catled | Rogues Compounds,

| e 1 M
DT\\&ME ff; CompPounds CMQ_?F) f Yornwuta %»é:::itf 7 Alfo called
Tetcaletum  Stlitote B3Ca0-8i0y C.?: 5 L5 ,, Ali'te
Dicaleremn  Silicate #Ca0-Ciog 5y s Relite
Tricalcium  Grheote Numinel-e BCa0-Ah0s Cz A || Cellke
Tebrmcq[dbm Allunaino ,lﬁem[:e L Coo- Ao Fe, 0z b Cy AF 9 Felite
\ \

&) Minor Camipowand ¢

Allcalrec - koo end Nayo




Sul Phate alteck

- Skep ®  Formabon of  Calctem  hycrosde Caddl. T e ke CeS 4 Cos
(Cacr)z;g?og 4+ 3He0 — Coao:S'oy.Hyo 2 Calol)y

*

, ‘ !
(Coo)y SRox + 2o — (0.0, kho <+ Calol)

C " Cao: $lo, . Idao L Colled C-S-14 gel £ 0lfo Colted  Tobermorite SEJ)

Ckep @ Formalbon ﬂrc Ca\Ciunan Culphotey, L
CG\CCJH)&,' + ght Sulphnire_f —y Cﬁ\rc,'r‘um Su”ﬂhﬁ':ﬂ a3 Hzt}
Skep® J_Tnﬂr_j ¥eao e &_mt{'w Ca A

"y
L!GDUM _gu”ohgl_—ﬂ + Cgh S CO‘-"'-.I'Q ée.lr(’.rrﬂa"ﬂfjﬂq ﬂﬂ Ctan(:rel—e

2 (dence & Reduce Sulphott aMockh Li:j fgeduc;t{aj Cz A C,_""*“‘“'rJ 5?’..)
(Lq(")“:}'l

of Cal),
PN Concrete,

Ry using £y ash Qilica fume . . etc , may weduce bre bad f#@{_‘!‘.
“The cmlc‘] G 2 vantge ¢ Dol CQ{H)L L’f'”fj Allcolthe in hoature

meinkesn  PH opund 12 in bre Concrete, whith vetrt Bre Corrotion of Resnfor,,,
?) Functang of D:ﬁue‘k CampPanndy .

D 4 c‘,fmbe-j more 'B"Gpr‘dT- Idence I
C?,S ; 3 e 3

G"‘Eﬂfl“ﬂt'f- ld"JE I"}E‘_tﬂ: ‘-‘-"‘ﬁ ;)Jc;lfrf:rt‘“!ﬂrjr
21 Qe,gpaqg;b[t '€°" Eﬁ"‘[\j flCFFn\jfh ﬂﬁ Cﬁﬂﬂrﬁ't‘f.

? ci S I "'{gdfﬁ-kiij S'um'lﬂ . I4+ence
i G‘Tﬂ N rvo E‘E__f [Ef_‘,“ t)egt “f,). ij(:\f'ﬂ E‘LG!') ; ;
? erporﬁ!: ble 5 tLabten SbY-Ethlq of C;bf']CrE.f:‘(?_.
] 1 5 Provide,  goed UlEmote Clbengty | i3
2, C,3A P TE % bhue 1ok Compouwnd Yeach oiln Woken  Honc
Cc:}urg, N bk=ald SEEE‘hJ of Cement.
Q“ "“‘GF"V\‘E.II 'E:.O mﬁ C!um'b:h‘b sz CG"'?CI"Q_!:_—( - 'E.fp-l.?l{:}nfu "-ﬁ'"l ey e Che '
U | ConCrete QltaCled fo(j Glphaoteys, :
. | ! =
R Ci AF M Tt seccl Clowdy 'k, wcken  ondl

G'lErlErCut'g V‘Era Lrmall AGmount ﬂﬂ ﬁfcﬂf:“ﬂf L{jﬂ(mbﬂ'}
2. Hefncf 1= fncy Pooy Ce,me_né—d Vvalue ,

GaceQ) . 1High £ ohss ond fow R of Gg, vendly

I DQP;O( Lmrc:lenPnC;L -+ High Eﬂ*’gj I—g(:“"ﬂ”j‘f'h
X Producey Nst, heat of hydrato,
3 Legc Yelitlaunce b Sulphate altack.
Coge®@) Low s of CzS ad  Migh Y of CS | ety
b Sfeco hmc(eﬂh@_ —= Mueh more UlbE'moate S&Fﬂhjrh
R produces lese  heat of hydraton
2. Gureoten ¥elittunce b Sulphate attuck.




e pes of Cemenrl<

a) OYthGS Per,m_l_; Cement (ODC)
V' Thece are three E"jpgd Opc 32, 43 £ 52 Grady

2 Tt has adequoke el bance Go C‘“rd f;‘r"”h""j"‘* * Cr&cw”&=

\ L
Cube ¢ -

3. Aat L“H ece YesSigkance o Chemitad oblacic . Hence ¢Si2e -"1.0Fem
Lf_‘l“'p'ﬂce PAyreCy

S})Du]d Nelk [:!E Ufed ’ﬁm" Lo here fufphﬂf_‘f tn The fﬂr"/W&L—fﬂj - 54
} com =

e

{¢5' 28 days Stremstn & 32 Ve

fe
€ment nmoytur- | 4 g 3

" A

b) Rap?é ___qudfhiﬂi_@r,tjgnb Cemenls
e T¢ clevelops Come Clvengh, ™ Tdoys , op expected of Opc in Ndoy;s. |
- 2y mml‘d:a High 4 of &GS £ low v of (oc. !
¥ Ured S Rasd wepeiv worky, Gold WEather ConCre ke , €0vly e e

v By wok” Ufed e Poose  Centreke Con StrucBon

<) Sulphate Re;fgi:h} Cemen ke

¥ 25y,
b Genevally Linly the Czh Conkent L BB TG AFAE &5

Rﬂﬂﬂ N naended Urﬂm ﬁoilumr‘na Cnﬁt{-' ong |

t Moarine Conditons (ire Alkernake woeltog
L. fewage Eve atment woorkg Wle CSewer prpegs,
3 Eafﬁmml‘j —f— Pﬂuﬂq‘:{ﬂt—“ﬂﬂj L\c,vr‘na Shfﬁhﬂi‘f‘ alta k.,

r_*i) [ ow h&ag_’B?fEf&nd (emenk

I Te achived by wveducing the V. of &
I Ueelit B macs ConCreks Loovly , Such oy Dam

Low Hardening portlant Cemenlt ,

£ c‘xg:”‘haj ke Culvenly ltme d Conedy. . |

2 Con and ?F{remir‘na Ca s,

.

- rook UlEmett Lhrengh,,
2 Do Catled eI ; -

e,) Ht‘gh Alumina @wt
Ac hived "J{I tﬁhﬂCr"fCt.fr‘ra Alumi'no

- UE'::P-.AI i " C hemical PpPlenly £ Cea woten
high temperotug like Fournacer, kellng, Chimneys . - €tc.

#y" =~ 5.

f’) Rlegt fornace Sl Cement

———

TE. i\ Cheap d ecansmical , altheugh Safe, uple M 2o

[*‘ U.CEF-:J on hmaort (onCretc U&{Jrfs{
d. Tkt Caunsty e PhloreSCence , Aub bo bw pPrlence of- Fi‘t.”f.cqh'ﬂ-:y_

3 Pozzolona Cement { prpc)

| et e b ebageatpy [ 1o upe + Box Potmlens . Fenam
ﬂi‘feﬂ&‘»nfcf} a SiiClowl materted Containing Cloy opte  Fov, -

| I+ Lo'dely  Uted £ Hydrowic Strctury , Sxoh o Dams, Weirg..ebe.

W) Coloured Cemenk
PV&P&W& 53;( acfdfn} 5-15y, of fu'teble C{:[ourr"rg Pr'g ment bﬂltzwe_ b

Cement 1S ﬁ‘nmu Placed on Grouncl. Alfo Catled Cologrete ",
\: Mr‘deid UG For «Qﬂ‘ﬁr“.ﬁkr‘ﬁé of 'ﬁ’ﬂorjf Cx kernal furveataj‘..,gkt




TE_E& ;'7(? rjﬂ IDC” t 'C! A f:_'l CE’ F) E‘-i'“‘.-t_

| Fie\d / Physicat Teskng
only uvced oo Minor wOrky /¢t givy Some tdeo about @taod/f?ndnerj-uﬁ&ng,y ;
|+ Colour of Cemenlk Choulel P‘Jurmmra be . Gireensth grey.
2 The 'oclﬂ \mlclrg gmud Swrface, do not hew GinyY [amps .
5 Hend Pull  of Cemenrk Ehrown (nto Luctet of woty , & Ploot: For
Come Lime befor bney Sink., |
L Thyuck HYour lhand inke Cemert l:cng~ It mutt give You a Ceol 1955;;?1

5. Rubhed h ’:y}, -&qﬁer;&, % = .ﬁedf Cmooty ,
D +n enecc lesk

Fner Cement (- 251)

d“f_’. to Che rej.i Ml vord Yabio  ond
o) Clev me Chod (Finer Cement hot Quiclen OCEen Ltn Wottn £ Goin Corl Q&m\juﬁ
1eve Lho .

e she of yectdue |efe aftes Sreve Turaugly TS Sieve No 9 (Ao m)
Plov. for epc
X B ke  PPC
lD) A v Perm&mbf l-‘Ej "W-E"‘_'{‘Fl
AC@rgﬁF-;ﬂEﬂnd . Finecr Can be 'Fvuncl ‘Sg I’J&J‘S?r& Py air 'L'hmuﬂq
Che bbed of Cement A Rlain Qur [Oefmb.‘l.?-b Apparatuy " is Mmore
Cﬁfﬂnﬂﬂﬁ?(j embploqed 1N (ndear,
Specy Pre Surbace & 2250 Cm®/am =
5000 CmE/gm —>  PpC
3) (_onS: S Eﬂﬂ(ﬂ Tesl 5200 Cm*Ygm —7 ﬁfzm(:rr“o( 4 fow f"\:grcuL—

hc:l‘ grea kb 'PLAV]C%"UH*'@ Ehen Coorfen CEmEﬂl:(tifuuM)

Morve Co ,’ﬁ_ﬁ“w ne&:p/ar:‘ hestwe nesc.

TT\:;‘; Lect it Conducked B determine fe Perc,enl:tgé af.’ LR e <A CF’J
Yequired fo  Preporing  Cement patky of Skundard  Conifbuncy for  otven
berty (e_g: Qgt-f-‘na Lime, Loundnesc £+ Comproctt Sbrengtu ’:t‘.rl:{) |

- Vf'th‘J Apperatug  Lled to debtermine twe C fribt el S‘etf:r*né Eime |,
Frnol  Seltng Eme 4 Normal Congistency ) of bie Cement,

il il A s teck Viceb's Qpporodur Concrsty of @ p‘uhﬁ’ﬂr
L\&U;ﬁé_ 10 mmn dte & Domm leqj‘ﬂq

D Talke HOOgM of Cement £ miXed ooty wodn 25, (Fﬂr ‘ﬂ'r_f[' f"ﬁiu
the JPas Ee Prlled into tne Vicat't mould with in Z=5 minutey .

= Release bhe [Plungen from e top Suface of Cement pacte .

- obServe the pPenekbratton of Plungen.

+ The Cement peste 'S Soid & be Skandard Concittzngy if Ehe plungen
VS pehe!:ral"q for o éeg:m of BB-ZI5 men frop, top.

» Tf nol Ca s Fie d INCrease folecrese e Wodia by [~2 4 € Conduct brilg,

ot T P":- Pe,a’CEn!:ij ﬂ’l (oo ben Tequired o Pr‘aduce a Cemenl [Calte o{’_
gb&*}dorol Cong' S tﬂh&j ‘

L




- R R

L) S@Lﬂ_’:r’n? Teme. Teck

g

Trnctyument — ViCot's aQpperotus | Room E:emperahue = 23 L2 ¢ I
Cement Somple = 500gm SEop wotkths Stevted = From bhe
/. of Wak = O&5pP Addibon of Wwokey Eﬂ‘CEme,nE:-

@ :I__-r'}rt!:‘ffkj SE,L-&J”O -T?M&, d:- BOW};A

e

Denebratlon nNeedle - Sgucre needle (| ot | o)

Rermissible penebroltan |evel = Brm Piks ballani.
S&DP wetCh gb‘"F’Pﬂﬂ( — Whoy bEhe needle Cbope fernebtvabion Gt Smm

b) E‘HN Q_:'e,t:b‘?a Tinme P 10 hes /:,»cx{gg Colled ' Annular Collar ",

———

Penetruben heedle - Civeulor heedle (1 nmm i) hau:a Shevp emnd

_E’bap wobkch El‘:opperl - When e Needle Clopg pEﬂ{E“mE‘Dr) al
O:5 mm f—’mm Fne b’]ﬂ

5) § OWuN d ne f_?___ Tesk

Theckrumenk - L@-Cha{:c{lfcr apporabus
o/ of watw =01 B
UnCeund Cavstey ~ Due b bne PDresente of FPycece Lime 4 PMognedia

— The cgl,fucrc-ﬂ{@ .!:)fq o 'B“EOOL*T@f C?n;‘s‘:'r‘o.ﬁ X {}F—-I:CA COﬂffﬂ(j te boiled
Concrelbe (oith LAJCAW) v i Catyp e E;t[n&n(raﬁ ﬁ'f? Cement.

<"+ Theg = xpanfion +F lomm

T 5) (:?3 m prf“g_f,‘:'vf Q tlw-n& Fin Teg €

Mortor - |% 3 Cube Cite - ~T-0kem  ; Suefxee orar -S0 cmd
|

A BL WiokekRNE (-LT_‘{: t+ 3£ ) oF Combined weight of ( Cement + Send )

* Comprerttw Sbengtw, <4 115 Ofemz ot beg Red ot B oy
175 9/mmz ot te end of T deys.

D Tensile Chrenshn Test

|

—Hf\’mrt-ow g R
= Tﬂﬂ Qf‘le, fhff{j'ﬂ/\ ,:ﬁt 2 M/MME Z C{&H/(

2.5 Nfmm= | oy

A ofwses ~ (54357 )

e




Agjvﬁg ates
Na turad CYgregalty -~ S’Qqc{, Guovel, CruShed 7wock Gve Lfed -—,Qo: 12 ¢ ¢

A‘Y%‘ﬁ‘g‘gﬁ %3*:*@0&'3 3 ‘F‘f’lfng{-'g Cl?ﬁd:é}; Colke ’o'rfez.e_ : Cawy Auk and ‘E‘mme:{
S]th? are Vsed "Pmﬂ Concrete of km/udemsﬁg‘

i

£ Qauﬂo\.ghﬂpe Aagaregaty Cr?{‘uer 69 Cea Chore QVC—WEU

Hac minimum Noide = 32- 38
d - Iﬁ’r’eaulw A9gre galey C Pt Cond 4 gravef)
Has  hgh of Vords — 35- 38y,

3. S)hc}\r’:) + Anjulﬁf G{SSFG\?&E}{ Ccmfhﬂr:!\ MGIE‘-)
dy Maw mem \vordd = 38~ Loy
L F_\f*d‘—‘:' gﬂgregqt—er

W:C_\cm[‘j r g V"’{T Cmall Gp Cempared b Le-ﬁ'l'u/mﬂclt}m

L-GCLSI:' ditme_ﬂ_gl‘{}ﬂ Cﬁf“{,bnef'f) é :% ﬂﬁ. m'eﬂf'? d!lmenf;ﬂq

5. E’_mnﬁa&nd Qg e gates
Lengtn is Verg |oge 9 Compored 1 Lordtn /Eni Clenesy,
(3 reot Atmencto N CL%W) > [+8x mean dimention
C: Meein dimengion = Avg Sreve Li2ey & AJI vegabe (& et "’Et‘f‘*‘ﬂifﬂ ¢ Legs F‘&J‘J’@

oeight of aggrejates
I« Norma  (neight

Sandc ., Gwovell £ CruChed d0CK of Groncte, Racall, Quor b | S’and;&ﬂ,,?_“;wmh
Sp.ar-o 285 0. Conc rete CQ) -~ 23-26 kn/mz

A« Heavy weight

{ H
Henatte, Megne bile, (ctoobhike Dovyke , Cerap fron .. etc.

Spgr — 2L8-3-0 Concrete (9) = %8 ~30 et/ ms3

.i"‘

2 TheCe Cure Nol Qp{ﬂmph‘tx&g QTQC'&G‘:I.
4. LA“ﬁHI; {.uefj")lf
Cinder , pumice , Volcansc , Qe tomike..eb¢c 4 arb Retol A9g regaty

Spge——teB5-9e0 Unit i of only agercgoty = 110/ m?
> Tl ovide high ¥efistont bo Pore

Drynecs of Cgyregakes
Vﬁ-l_f:} dry crgsregatt-

Dy cgyreqate - May be mesture
Scturcced - Surface dey aggreqols - Tully Moitbure in Pares lout Sur Pucy Ay
Morck aggregute ~ [Doves 4 Surface e fully wet,

Zevo moilture 10 TJdores £ Sur PCICE_
in [Pores K. bat  Surfece dyy




o

-—-"E*t’i'i ( j? E grevd by

(e ght of Oven dry aggregatbes
Apparw!: SPE,C,F[L“Q j_ijmvi"j G =

AbSolute volume Exc!udhg_ ne burod Porey 'n ﬂ@ﬁvrga%

Rulk Spedfc graviky . Wweight of oven dry Qggregatbes

»&xbﬁﬁ!uH Vc}lumt"_, &Chdrv h;ﬁlr&l P“Sf ‘o Qﬁa”‘&c‘%’

A -—

Té,f!:r“{j :ij G g gregaley

a) Imppact Value Tesk

To determine tue Toughnecs of bhe aggregebe

2 |dommer s |iFled up 32cm £ Subrecked bo 35 |5 blowg
Ciuntgic)

Cyulhing “alue Test
2

e detbternine e th}‘ﬂ §-‘:’r€n3t‘h nﬂ The Gggregall ,

2 Ciﬂﬂf.'_,—ﬁtﬁt:‘ {E{[d r Ll-ﬁ LTZT“"I__{' QPP“ at {'he TOEC ﬁ LFiTUﬁ_f‘/m#:}uH
¢ Toy for ConCreke UJed Psn P00d  [Pove menty
* ; th SkEructur
il . opbte, Eecl
’ e (wk Pﬂﬂfrd fﬁwua{.‘ Da TE firs fﬁ’{’ﬂ{
Aggr’ejcn&t Cfﬂflﬂ'f’@/'ﬁ:hnpad‘ Viskue St e

] n9 o jue

c) Abrasion Value

4 TS Cle,&:ci’m"n{- the YLy {‘CAHC[ u'F\ Cn ﬂﬁgrﬂ’ﬁﬁt‘f {:‘U uear (F?'f f“{'ﬂl*‘f»{ﬂ*‘?f_[’ )
Lober Tk & okuted m a  Cylnden  of about /o000 Fe velubang.
i L’Z} USeeq Los Anglee nnaChine.
' _ NI= Pm.ﬂjﬂn\ﬁf O\mu% [« Trmy Steve afte, bterk
AbrScon Val s = : i
" Ovginal  Overall wt of QJgrgoty
@-’TU G bregivn ".‘E’_':E') Ll arclie £ € - 20 e :‘:‘Qr'.‘ {j'm'ﬁh ."?"h”'l (Fﬁ*i_éo_f_p ‘e QE’MIJ

—2  Abrosion Valse £ S0Y For wewﬁ&? Qur;eacff

A ) 2ullcing of Cend

The inCreace M Volume mf Cond due o bre brec ence jﬂ mﬂ,fguﬁg yplo
Cevtain  oytenl f  C(atled buibd of Cond . (Ewifataa—ae'«mﬂu_.mt—a)

g @uu:mg) facr = PWhlesmp, ofsy\ Rrattt, iiond ) e
VOlume of- Ay S d '
&) Delebersious makernsls (n aggregoty
i Tﬁ; produce bad effeck 0n Ene Funcbon € Propaty °f aggregoty,
' . The Sam of S of oyl deleberroue hrotcrial + 5*""’_7
Fj ‘;‘jfiﬁg’ff " NMloclukic [;4 fE A = FCAM;__F; w (OO

TL 81“\,43{ fiﬁl‘"ﬂ& idea G Oﬂ Che C’-'tUEFﬁJQ_ $fze aﬁ ]9&&**:"@!5/ in e Cijj‘"ﬂ{jmtﬁ

Eine Sandy.vh 22-26 |8 ol born, dwenety sodutar ‘(€
Medium Send e s L o Be, 20 i be Ungutonrte s
Pk Gbsfactoy Contred<.

Coavce Sand S S




R
Ar::‘..m'i xtuves

« Accelersters ([ Cotetum Chlonde Cacle )

U_fe.fp &" QC,CEJEFG':*Q hflﬂ'_ ?‘"\ r &"‘ﬂd _S‘ﬂ[-bﬁﬂc? {:;mg {:f; Cﬁf‘rfl“‘frb(
~ Needed  Whren  Concret pPluced ab o timperotusre

ﬁ) pf_-‘::[,—orcsl(*:rf (Cﬂf(‘.‘w‘um Culp hate cﬂ Gl\'j PIMJ

s ——

USed b delay the hydraton procecs = nital feling Eme,
7 Neeted in It weather  ond "—0'7(7 Erengporiation Eme.,

3) P|E££1C12&r_( (Cgrb{:qud-rcaéflf)

Al¢o Catted V" Waktw Yeducers ”

? Needed at Ar‘g’h warﬂcalsé‘li{j Causgey SQyregolon 4 Jvéealrga.
) Other (mportunt  plagkcizey = Calcium_  Gmmoniumd Sodium [ine Sulphemabes,

? They permit  wokn meduckon uplo 5-15

L) %F_'?E'“‘ P{?__(;!-scr?_erj C.Mnclr‘ﬁed ltgno Sulphonoty £ Acylic Pﬂk{men)
Are the  (mpvoved \eafcon of  Placs edzeng,
— 'T_Hfj Permil  (wekr yeduckon OUpto Zow
2 Nvagkly ated KR f—{mr self !ewrliﬁ_, Self ODM}DC&C-P:}} Concrete
> Tk Can be mined woly Air- entoanmenl: Ajen Yy for YeduCpg v Cabrainment
and ;"‘n_crcaj:nd the ow-ﬂfcc:l:,:ng.
5) Piv-Eabraning  ((Animal & Vegibable febs, oile and therr fulty acids)

Entroining . Air odded/distrrbateded  evnly i tne enbire mugf of Contrese.
Tahdr‘rg rﬁ—--m 5~ &0 .

FEntvapped - Vo ds pregent in e Concrepe due b= InSuffrcient Com pucton

2 These Qv - Entroning bogenty Forme bubble ‘0 VoIdr, when excess
Wwoker  present + ((They Gon be Scpercid out by Coprlognfore). Siate, bie excey
Lo cten ey Cronverked tnts ICe w RCh 11 Creass PrejSure 00 ConCrebe .

C Tce s [0 More Wolume Ernon ww)
? \tence , Mmjb({j Ued  Where ﬁf&fﬂﬁ&-‘g "F‘ZE'M‘\-@ £ t’:‘ko.wi*?}
? Tt olfo inCresly e Wovrkability ef Cencreke.

6) /\_.\I’ ,- Aﬁfi'rﬂ:rlr*réj C.—r“;fhr‘ 61%’# PLD!P}]Q&)

*Drssi‘pc:t'-“nd €Xcess CGiv &) Olhen gageg and

i pE’mnu?na €XCegcs Enbroined Qv fom ConCrelx »
"D Pm ZT. 2.0 ({1 nt ( 'FI'HEQ divided g:”CE’ﬂu_{‘ SHBIEﬁntEI)
= To Yeduce the Calcimm hcjdmr-lbdae CoanCentrat-'on |

Pc:'z:z.alﬁh?‘c motera + Calod)y — LJLG + C-C-KM (ﬂ!') @

‘:.5‘9 CovvoLon L"_tk*kb'h‘-':'ﬂ'a (Sod."um l:)eﬁtfu&l":c,, Sodium n*“'—‘"““"eff_)

= T.c emplgfed to Conbiol the Corrosion ﬂﬂ Lteel Yeinforcement n ConCrete




"
{‘Jﬁ"l‘_.lf‘r?l

Ct{ j (’,.-R' f-_fwl' 'ﬁ {.-f'!'- j c‘**‘fed o= (1!:?. W A l’-.f

(W a tCA
Povteihle weles Ot (fje,neml& Congidered S&bsﬁackﬂg -7901 m#mﬁa ‘ECM"’I R CGoncrete,

P” Value -ref aodea Shouta be 6-8 £ 4£ € \""

| ; 1 Canoree
(Wobti-ceaent Ravo (By 'Duff Abtom) 0-us > lu1t 2. Cen
| D50 .77 151L, i
L\J/C Yo o - Loeight uf LUCLEA 1
WQ""’[‘ ﬂ‘P— CE_.MM[.- L-_(J":J*G-G-,—} 1 ey oo8 (ES

W/e M o workable miv greoke uoil be 1S £ brengmn,

2 AcCCording o Abwim |esser twe
Ceetn Cey H‘Dheiy=tambfd

il Wfe £ 0:u5, {he. Conccels /S, Mok Caorkable |
fm:;ﬁe norof nofd S,

g!:YMC.E"U*"ﬁ e be Lﬁrg'iﬂ Cfaﬂfdh'ﬂr‘l'g a i
o, €J: W[c =05
_ : —
’ Colids in Lkl Permissible Lim-(Trusé) |2 7The Guankty of misdng.
\E Ofﬂcmfﬁ < 00 mg/t.. odtA  yeguived PeA one
b”‘(‘j *‘-‘*q? Cemenk
2. Inorgen'c o000 my/L = ufe ke

3. Sulphety (4 Sou) 00 ML > 25k ¢ 25 lity

L« Chlori'des (@"CU 9&} oo e 72 Plotn Contrest

2000 M3l

5. Sxﬁ_pe_nded N &l

\ j ’j‘y‘( A n ' ‘ ) k:“*'uf

m—

77\& Core W'h, Lo hoh & Can bE miéXed , t':lfanjfpar{-ed Onof P!Gﬁ,ec:f e

hamgﬁf’ﬂﬁ_ﬂuf Skate-
to Le toovilebe i Ar mrwable , Stable, Pl wable /

4. ﬁ»‘nf“.g'hcbfa.

'0:‘:_{"? [~on (N
—» ConCrebtc S Sard

wigvakle , Camiped tabole

8) Lisghol Lonkefr
AL lows Wfc Mot oovkable

i

|

4

At hRigh W/ ok Bahj workabl(e Cbmb ok ﬁnuhﬁyy}

Y Qize of C9gegety |
[ arge Cine 043 @rt More Wovkeble C-" FrA ¥egury tnove wosktn for [nbricasay

) Chope of 0gg9regoty
IQ"J’“”d L hope — Tncreary

Argaor, FPloby ., clagattd = 0oy, torkabilily “

&) SL*"EFFFE.‘[E_Q I:Qx__[:-u,,-.; uf_ Qﬂﬂ@ﬁ%
Shnootu .Qlﬂfﬁﬂc_ﬂ ‘1 C e afe) wovrte b 'y

¢) Vord yabko
O Powry, ot ¥oEo (Fe woeil graded ayregely) lredry Woorkebiidy,

F) Pﬂr’ fi!}l_——i"@nrﬂg ﬁjfanlj
prﬂduﬂﬁd arr ‘:\uhblg ackt oy Yollery ond Ehugr

T;')E Ufe uﬁ Plﬂf =iC7Z erg Corl( P1"I Crec € e Wcﬂr‘}faabr‘ft‘g

f‘ﬂCFﬂﬂfgj oot e 51”1:“5 :

l") _(__ﬁ.m pﬂ@ o bure

Looy ‘::1'3:'”&:’ {‘Jp— Contrelbe mi ?‘?ducg o b "\}5‘1{3& t‘emper&tu;-e_




Mﬁf_m Curement of _f_,_u_t_'jﬂ'ceb,-‘!.‘{r_tf E«

f
b ™~ —A O men
- ‘

[ Slump Test B S/ iy
)= )8 'U"EI.IH{
7 Suikable oYy for Medim~ High Workabil: ty e % an
7 Max Clreof qg9g P 38 mm o : P
7 g[l—nmp Vi lue r‘ﬂCr‘Fﬂ.{ef ~ L&Jﬂrltab”@ inCreajey . »J'
2. ComFC*-F o n 'ﬁac&vi Lert =3 e &
2 Suiteble $or Medium -~ Jow Workabilitie ﬁ
[
-2 ConCrete Con be Com ppo.cAtd by ﬁ;ﬂ"gj —Eorn Uppen Cone -~ [owu yitades . ' T
el gy e sk SR
Wweght of Fally Compocted Comerere Ml

%. VYee -lee Lest

’

frﬂ

T Saibable Ry SER Concreie AG%& 'Gw—Ve:y Jow Workab'liby |5 4

7 The bme ¥equired £y bne Shope of Concrete F A -iq -
‘ Vtibl’ﬂu!:'f_/\
<

thﬂﬂj& 72'0!1-'1 S’ful'flp Coh( S"'Jﬁpc to %!sﬁdﬂ‘{d bpwﬂkfh ugl:::r&:l ghpp“[
fhﬂpe (N CECO@ X k/ﬂwunﬂa VCE‘-LEE_J = me,

| ! S
~ b Pegree of | Slump | Gompockosn | Vee-bee
P‘Oohg Conclr Eons Worleabilily | (mm) facesr (Secandy)

[

|- Building Concrete, Shellng Sectons

th:j Low Z25 Ov15—-0:80 9o0-10
pmvgmeng Ud‘r‘a |Savers |

- Macs ConcCrebe U‘(jhbg
Yeinborced Sectlons in Slahg,
E)domi, weadlle, Columng & Flvore, L«-OL{J l a5~-15 0:80-0'85 |o -5

». Hand Placed [Povementy
Cenal Hnr‘na ys Sl‘rr‘p ‘F“ﬂH”JS‘

\ B ["IQ-OUHB th‘n—ForCLA Cectont ¢&n

Slaks , beomt, wolls £ Columng Medivm | S0 - 100 | 0.g5-092) 5-2
S’.‘P Formwiork y pumpecl Con(Cre ke T5 '~ |90
b. Treach Fil, Tn-Situ p*‘h‘rg I+ 5 fe ~1E50-] o« {2~ 0

5- F,-;'EM,‘E C,an(‘_re'{‘e_. I t "50
(Device Jowsered into ok to depogi ) ‘VG vy Iy 7




?mC@gj tﬁ Me nuﬁuc ture ﬁa@- CouGrebe_

wne  (2¥) M e turemert of hrcdertal ¢

[' \ 'EGE*@ d S g
Cl) V(}lume Rﬁlﬁ‘:’h*t?
TL & Gn qpprﬂw‘“ﬂio}?‘? metrnod . Hence Ured 'ﬁ"' Lmail Joby,
- The Volume ﬂﬁ One. ‘JQ] ﬂﬁ Coment S Eleen ap 55 ,*"l“"ﬂﬁ'ﬁor agyg Proporten

CBME (Cemept T Gf"ﬂﬂj& meclured Eg wfj‘ahb_ TL X hewn Meotured (0 w;umt)“

= ooden 3CIUJE L)ﬂ"x.e_.; CG:HFJ -ﬁ%rma:) are USfecl foe m€ﬂ£uﬁaa Fa £ &R
Jormmg = Sl 3152 cm.

For rﬂact,ﬁuru‘rﬁ 50 It ﬁf agoreq et , innes climen oron ‘“f
Ef—.’[}ﬂr ar-gﬂ a:F f bﬂj ﬂ;— C‘mﬁﬂt T @'Bml ‘*’" Hﬂ*@'ﬁ& il Q'{Q’H j

b W ﬂf}%’“a.@_@_&mq 09
g é% 50!70%%‘::5 ¢ Correct Mmefbod ﬂf— mfniur?‘ra

Skrckly Spealcny - FHe,
mal M{ﬂ ; HﬂY\CL CIL':!GPE'(’C{ 'ﬂ!" f‘"‘?fhrtﬂhb ConCrets UJU'J"‘CJ_ —
Ton s e nolee B, M B} ¥ 2 iR o PR mokalaGIES
e 5 s Bl Ry ;T vom Goml. Wikime okciiy
| © Boly Ccement) 2 To Feres (FR)
Leeighn b C

5-:3‘:_8 Cdamwb) ‘ lﬂo‘%— CF'H) ¥ 12608 'Cg. Cf‘q) ”SJ .

-

2. Yﬁ{:'}hf’“&
.- ‘cne d o yun at ﬂSPCecl Oﬁ 15 -20 mv/m?ﬂ(wﬂf”bﬂ rﬂ#ﬂ'

: ‘yert Ort Aelis
CorﬂCﬂ? Le Y.ﬂt X 25 - Z0 W'L/Mr‘ﬂ ((,aje,” ClE{rﬁgm! ‘J
.3_ T?Fﬂlgﬁ)t{*’k ‘ﬂcg? ™M
Cooe ve b€ S Ero njparh‘ o ba Pum‘m 'g-' Con{fre{-‘na nF Eunnel {r'm‘g_? .
> The Concrebe Con be [:fte % |P1mi t'br‘c}ugh o Moscmum VeAECol disterc

of Do

> Lowle bransportng by fowenps Fhe We Sheuld be 0.5~ 0:65 .

L p 'CLC,. N 5
= (Concrek Choutd  hot Hhe
£ P]&Dﬁﬁ G? Csnerecb AN ro (s

clrup:: rf?mmcr he}cg‘/{qt Moré€ f?ﬂc-n,*‘gfh. CIT L&E@
comn Cord by Laife n RCc Clokt :ngaﬂm One end.

5. Comipacton

T c 1The prﬂ(‘e_rj adopked anf expet!rrﬁ he erbropped Ch'r ‘F-Jmn-, the Concrole,

G‘nb adoptcd Sor
ID) %&;er_n_ai \ﬂ‘_‘fa_mf:m’
Congisly :-ﬁ & Pows e cnt b, O Flewble
= URed ,Ew (Grﬁ@ Cectony of mwwid CnCell worky,

(‘L) E;c!_rcrhcal V' brondt v (A\sa Called JFermn toore 691 Lhulten ’vf"bmt—ﬁr)
.- 4:',EprrﬂLAJﬂl‘k Co ot he ConCrete /in l:;-;g

Cmall 4 Unimportant o¥les

CATS";:. Called Immercion ©7) Necdle €9 |2ocCkes m*bml__,ﬁd _
Choft cnd a heedfe at end.

T;'\E Wi bre o 16 gr‘w_n e he

V-.“c,;‘n:'zj afi fhe Chu l-ten gg_f‘;_f \s' broted,
[ teen o L::-g‘, - "’\E’ﬁv:*’é’ B’Eﬁﬂhrﬁcl Secponp 4 the Waulle,

—=2 Uled .-Por “olumng,




CD S‘urgac,g @) SCFE_EO\ Roard Vibralsrrs

E —

A Small Whratoy plcncecl en the Coreed boord givy an effec buwe e thed
of Ommfoact-‘rg £ lew_fh'nc‘]_ of thin Concrebt membere ,
> Such o ’hajki-j ; Floor Clabs £ Dof Slebe of t'knc.{c,ngm L 15 ¢cm]
— 3 Fy
,-F;{ glﬁb_f aF S I15Cm fh*C’bhtﬁ Dﬂu_b[:_ anm QCrfad bﬂc:rc:l %2
are Moy be 'Uged .
€) Table Vibrotoy
“encrete 1% So ploced on tne Eeble | ('t Con be Vibroted

bhra torr

~ Thege ot Crmmonly ufed 0 IQbEa'ﬂ'ﬂf:orr‘g for r’h&b‘né] Cunbey . (ylmdey . e,
F!Q}:%}fﬁn Vilb:‘l"fﬂ&i’f

I nothing Lt a table M‘Lrﬂ-mr, but 'E i fﬂ@e 'n Chie ,

= USed tn tne Manuta clure -ﬁ ’E:ij pre~ﬁabrr‘ccrl:¢c:1 Concre te ﬂfe.mmg

Such o e lectvic Poleg, Tﬂr'fmm{-j Cleepesg , H’bﬂﬁ-“v e.f{efrnmg . v k.
£) vibra Eory  J2of [en |

P vewcle Canteinisg  woller | WWOh Vbroby be  Cancrerc.

- G?Eﬂemfj(_f £o Compoth oo QC*IE - Coevryfre op tihe 2vad ,
Notre
> Vibratorg Cre mork  Suitoble v Low - Medium Worksb/o Concrete,

— b Migh Woorkable ConCrepe & 5 l[eed o Segregatc.

6\ @y;‘wg
Cone vote - devives Py Ql:i'*ﬂwth bé e Lydrcut’an :ﬂP (Emenl- ]’-'hr&-u‘cfef.
Note.
2 Cement ey a Wfe ﬁg 0-2% ﬁar Iveirn-!:—‘-:.q % G5 For -ﬁﬂi‘ej bire Voide
- Hence N e ‘}'E‘__q&;drﬂ’hml- ""f— We = 0-3§

- Hmﬂo@ Pm{:l—.—fco!g 7eq9 of wfc = 050

7 Ry cpplging heok (e will aCcelerate tne hydratan ) fceeping  Concrete uet-
It Fetutty ~faste Cungy,

? (CenCrebe gont Chbenstu Uptke Jooy. oftu Ow Cusing of 28 dagc.
F daye —» Normal 9pc
[O doyc — Where admixtureg 69 L)fenda.:l C,ame,n-f\-{ Qrt Ufed

[O days —> ConcCrebc expored t d‘:‘]"{' hol tweathien Condrbion
lu— Aadr == adm;?{}vrﬂg —+ holt Condition,

2 F}_‘n:_f }—,;‘rg
The yesulty of eﬂ'ﬂ'ﬁ ﬁn.‘jhr‘ﬁ are good (f Clump £ about Somm
) SCreeding 1 Tk x bne fev-:-rfhg opesaton bhat remover humps £ hollows
Qnd Give O Brae and Unifyrm Contvete Surface,
D Fleating : Tt s the [Procecs of Bemopng the (rregulositie from tng
-94'“?&!05 ﬂﬂ Conmcrete ’Eﬂ-': aftes SC"EEcL“rg_‘

D Trowelling : TE ¥ bhe Fnad Operuton of 'ﬁr‘n-xhr‘? Ere Contrete Surfuce
T ¢ PerPrmed Where Lmootyy and denge Q“"f—ate X TYequred, Cf:’—r)nwu-




& Stvippmg of form o vie
2 Fovmwsorle Shall be ¥emoved of Soon af [Poclible Aftern Bhe Concrete hoy
cet ke oavoid Shvakgge Cro Clesng .

7 Lorwvme Chail nNot be veleased /wemoved unt'] Be Ceoncrete ]'Lc:f AChleved
& Stvengtn of ak least Twice the Shrece b0 Whch the Contrete Moy
be Cubgected ot Dne E'me of Yemowl of Formwork.

|| : i
Phnirmumn Peritod

"T:\EPE Dﬁ %rmuﬁjf’r_ bg’ﬁcm" Q.‘:ﬂ“jﬂﬁf‘ﬂﬁ._
’ o) Verkicol formworte bs Columng, walls - 94 B
% bheame
b) SofhE %rmmﬂ}’fﬂ to Slabcs 2 dayc

C_Pr’ﬂps Eo Ipe'hﬁP“}Led ~‘rwme;;le*¢~tf_£j a::qfrl:-ut
Temoved of Lorm Udt:mr\:)

© Sofft Pormuworle beamc¢ 7 days
(P""’PS > be Wﬂﬁ"ﬁ(ed *‘mme«-lﬁgl_-c\[j of b
¥ movol of «Puvrn Lo |e )

d) props  bo Slobs ‘
\ hesSm ‘ 7 dﬂg_f
) Sponing UPE

2) Spanning ovey U+*bm [ ¢ oyt

e) props b Iheoms £ QrcChec
6 m fy- eleys

Q[ doyd

D Sponning Lup bo

2) Spanning OWEA Em !

Tk i bre ’Prﬂpel’"g % NOh  Ooncrete  farcesses  {ame CEreq
S (P Lo Withoul Mulh fhﬁ‘qk@q 4+ Croc U‘E}'

) Foctor ﬁﬁfew'fg durabi ity Ort W/ 4 Cement Conkent.

| ¥ Fdosivets T Binenk  Tontenk = DO kg /m=

* 2 Minimim Comenk Cornkent = 1S bored on EXjpocure Candr Bong,

m thraﬁg"‘!n;h

| £ xpogare. [ Blotw Contre i :'_ Reinfovced Contrete | |
condton | Grade [ wre |Mn oo | Groge INGE W | ]
M 1d | &Mis | 0-60 290 Moo 0-55 300
Modevelc- Mis 0-6o 240 Masg 0 5o 200
Cevere Mgo | 0:50 |. 250 Miz o O-us 5 25
W'U Ceveve Meo Qw5 260 | Mzs Q-us Zuo
Exbreme | Mas O -UQ 260 Muo 640 360 |

5 Obiove Vﬁlﬁ.ﬁy O gpeﬁ.!lttd %r . ﬂtﬁgm&m}—( ﬂﬁ ‘f,omm. Nonmdnel none Qile_‘

»  + 4oktmz 2 lomm  —Bokys: — Lomnm Should be adjurted oo Coments, |



e E—

—
—_——

ﬁ@mﬁre&ﬁ (srode o
THP‘EQ sf Cencrete . h

ck ;-M ¥ ’:‘C o ter Q
"‘ OP"C{PHGQ Cancrelbe Miﬂ - Mgﬂ I:;Gm ; HO . % 4 Creage

of Comprsgive Stengtn Wit age
A+ Stondard Concre < M‘LS" e Lho!t be Lajed on Q@ Cluol inve rbgol

2
" G't“i!?. > M55

ﬁb[t Wl deler ¢ red
% Lpe cialized Elpeﬁ'wbqi "B"E_{'ull:_-fr

5+ High Skrengtny Concrebe = Meo

\ !

Mf'ﬁ( pmf')ayb"ﬂﬂ
) Decign Miw Cencrete (*EP\' 00Y Gade of Ccnm&f,) i

B) Nominal ™M Concree £ M2o C Moy be uUted Wibn hre Permicsion of
f.: ] A L]
Nf_lj’-f =g rneer .in- C‘\ﬂ{‘jﬂ 7t f? dﬂqujn mix nok ?'IE_ECLQ,{)?

-» for Nomindl ™MIX . Propovton of AL CA S Jencrally 112 , bat Cubgecked

e oan UPp P | ene & of IH{’L‘b and |owen [lemit of ll;?,f,&_ >

. e 1/,

. Nliﬂpmuﬁj = i .
.‘@PE ﬂ'} ConScbruc bon . G‘I“ndﬁ_ Glrﬁde Nomitnel M?H(‘;} s6 -(ag)
| Le,nﬁ Concrete boucer Ms 4 M5 o
‘ Ms 1510
L~ .
2 plain Cenceete Cemont (pcc)| Mio : i
Ma.5 2 -2 &
3. RCC Generol Conflructon Mg oz s
oy SERERNEN 2 ot AWy 5 SRRSO ST T g AL MIO _ r . '5 : 6
' Wate tanly , domet, Mea
Folded konks. | jhes 2
R T Mzo (Rec) --
el M i Meo (Pcc) Meo | 1513
" oft -E‘f)'!ff ned PS'C MSO =R | T T
. PS a Mes 2 Al 9
' - £ 4:1. C ML"D
L‘] [ore tenCroned 2 g




