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a4 s o oLubG’\‘f“mO“ due o Zhwwk‘@@,,
@ Ge ub gwen ba codae an ~{)01Low5 ;—
— =4
(v Pre +erwion. —> €sc = 0.0003 =3XI0
Gb Post tevuioning — Ese = 0:0002
B log, 4 (4c+2)
w olowng,

t > oge of wmorcke (In dayg) ok  which prastnerimg



® Yon qyuz)ce,mioned, “raerbaeng

Lorw due Shuimkoge aof wnowte = € Eg
’ = 0.0003 X2Xx10'®
ven  fon Ree, the stnas . ;
~() b) %7\00{7\ dMQ/ JCC) 3‘}\7\&?\)(%@, oﬁ con E CA
0.0003 ) . .

® 1 PNy %Doé‘b tergiomed, ™o beng
— age @ —l:';xcxm{)e?x o{) rpnw\:“)m — 3 wonths = qo dQ‘JS
Lo duc 4o sWnRage of conoele = co K

= 0.0002
log,, (a0+2)

= 20.4 OPa

X 2)<(D5

BN Loss due =*to CVeeP of Concrete,

- Frue o vustained.  on cono-l,—a\*rk'pw%m‘ozj owe gheel
oL R, wwol&ftj oed 1866 <

— Fhow Cu okso _Lo'vaﬁ tenn (8?\&0(,%1.) | lers .

— Yhie occans in bobh ,P;wfco,miow‘wa, & PO‘SE- ,Jcemﬁom*ra:

y Olttrmabe Creep . Straim Wethod. .

zcy.va ol f\)mﬁb\pﬁo 'Lf» treel = SCCK‘ Es

concrete

cveep
whene € —> wlbimake oegp Soin of  comoete.

Ll
% CVeeP Coefficient Method ¢ values
Tdays = 9,2

L ono of ‘metrw\b n fteel = ¢(mpc,) 28 days = 1.6

Sﬁ —>  Ouep welhedent f year =1.1




NOTE ¢ ' @

0 The st el by oy kU s o

Comoeke , then. Cheep of comoebe

—> Loss cme, +o Creep of S‘Jcp_el

BTy, b e

L A

~ 96w P/wom M ’ ?Rela/ac,aybco'n_ o% ’Pru.drf\m in gtg,g,L
— gnaduek  lon
Loss = 2% to 8% iitial shroy.
—> Friction losg
- onéj N P%Jc teralomnel members,
— tmediadke lowd, ok the time oh 'tem/otomrg, onl('j*

Py —> trnitiad P/‘Lo.b{rnm‘ma, Jonce

ak d‘ac,k;b"gj e’hd,. . - PO(J.QCkJ
R S
Pre —> PW\%JCWW" jore ot a 1/
diokamce- Ozg from daclﬁg <
B

end. .

Pr < P (duve lows)

— (wot + koc)
p.x = (O 24
Butb & = o 4 X 2, 3
t 21 3]

Negleck highon ordan powens ((22) & wue x = — (udt+ ka).

Po (1 — uox+ ko) )

(1

Pac

Il

PDC. PO — Po (MO( + kQC)



feM o{) Pruz&cnm oven a divtone X = By (Mo(-+ koc ).

—

whane W —> coeffecent of fuotton blw cable. & duck
(0:25 - 0. .55

K — wObeCj corstant ( /m) | |

X "’>‘ cam U‘Lo‘b‘”"— °J“8u o nadioms -H\nocgk w\mc}\ ‘*aq‘jmfv%
4o the coble Pno&tle, hos tunned  blus amy o points cmda,
(pgokwm (: 0O ~63’1 X%aa‘é\ﬂ{: ca/bkug

® Jon Thnaight cabole , (x=0)

I W;’
-fe*\é: Pokx‘ - |

. juo ob’mas
(depe,'noks are \AJOYkma.hS\r\'\B

x
A ev —_ . B
Y |h
\
\
- Equaiion of ’Poﬂabola:

y = 4dhx (1o
12




- %

> Loss due +0 Andhovage Slip.
—only i pest teraiomed. 5/7
—_ megdkw{f, o occuwrns ok bhe e 06 Q\’\aﬂoﬁfwlg,

€= (0)

Shone & —> a»na\ono:ge, Xliio-

1= 'teh\g-\:}\ of 3'm(e,r7'

% Total % losg

| | (Pm{:em‘uo wo'g

= 18%
Post -tamiow% = (59
P-g3
d= Srm
Lo ofy Pprestren = dEg
d9&8 _ 3x2. 5
rP 1 _—XQI)(IO = 21 MPa
30 %103
o losgs = 2 xwo= 1.25%
1200 :
= 160 MPa
&
Lrnens MMQ;LM@ ag—(:oA lovd = 200 -160 =40 MPa
0 mm, = 200 wmm | P 54 kNJe=2Omm
m =
ES = 2"?(\05— .
EC’ 3X1l0Y ~_—___—



3 .
P P> _ 150x10° | isoxigx 20"
A
1 120 x200 120x 2.00°
2.

= 4 MPg .

fwv 06 9—1:,7\9_}},5 v"LY\ 8’4:221:: M = TXxZ =49 M Pa

"bt —_— | y>
4,—u al rpmwl,—mvv.s = A_p__ e _I_S_OL_ = §00 MPpa
Sf.ﬁ},, 1€2. 5
:n O/Q {lw 06 8“1‘_,‘)'\_Q/1/‘) L = N 4q x 00 = 6- |25°/o
. §00

QQ,MLO’V\QGL ckwm one emd.

o = 20 = §h
[§

M = 0.35 , k=0.0015 pon M.

Lors of stners = Po.(l{cx—}—koc)‘

= 1200 (0:35%0-08 + ©.0015 x10) .

0 x \Rkoo
= 0,043 NRa. = 5.6 MPa

o/ low o{) stnons = 0O, 043 xi200
{ 200

x oo = 4.3Y%

e —

Jersionaed fom bobh +he ends

ol = O = ALH. = 0.04 _ vad.

Lo of ghners = Po (M A+ ko) |

1200 (0:35 x0. 0¢ +0.0015x5) = 258
’/, 2(940 = 25.%

= 2.5 o/o
~ / O/o IOM =
Cobla i 8‘%&@;;9’}\7% & ‘{»—CMO'M Qg’lom

Fre  enal, .

—3 lot = Po kot = |200X0.00I5x10=1¢ =

= € x(50+50) _ 0.0% vad. %
. 10000
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16. CEMENT | K0

- Covmerrt W Ivwemnted % Joseph  Aspdin (1824.)

- Gveit ® +he bmﬂd/m& vwakenial W comonete , qﬂ’\ﬁ]\Q_OLé

fire Nﬁcube, o the voud tw(eﬁn and,  coanse oggz\ggcotu

‘L\’Y\:POJ\—bS
— Cevrevt W man%aobwud, ot a -f;ermP enatune o& 1300 ¢ +o 1508

o Qgpw'm w added to (2 to 3%) pravertt {\Lcu;\m %%i‘ﬁ

— Methods 0} \’Y\oorxu{)'ok,d;wm: ) % PRO cend.
ad wwet procend.

/S%ruuﬂai—k :

—5 Chevnical Composlﬁon .
(. CaO —  comianols x%rwnd’ck & goumdinens .
2. St02 —  gives “M“"‘J’H‘a erC M caunes 3o w 8’!2/476%?8,'
3. AlzOg — Jon qu)u:,k ge/\ébivgz, excars 1o wens ?Jciwr&j{k,
responsible e coloun .

4., Fe, Oz —
5. ™40 — colouwn  amnd. "randaens -
6. Alkalieg —  Couaseb e%ic?mcem& & c)mouokm«g

—> Composition of Cevnert Climker
() Irical dunen Slicate (Alite) — C35
- San'ly chm“ank. (e # «iozj X—bmww—’ch).
oy Frength = 2 (25 day serength)
— mone “heod o} Wzydhou%dn on callg)
iy Dical s Jilicoke (Blite) — CoS

— lodon 8'\:7\2“(\3{4\, (%—5@1 vl daoﬁ)
— e heat 06 l\gdnegbi'm. (60 cal/g)



iy Fricoldmm  Auwinake (Clite) — CgA,

— Vouy high heak of ‘hydnetiom (320 <al/g)
_ iminal  gbremgbh.
- oweid, wsage . coanbod arens..
v Jebna Ghéum Alumino Jovibe (Fike). — craF
- J\fo g%mm\q‘\:k~ |

- (VQJt’j 'W:g% heoat o] W\C]obwcﬁ:on -5 Mmone ch]@-mg

- Types __ of Gemeﬁ%s .
) Ono\kwar\a ,tPOrt“:LOVV\OL Cevnavrt — OPC.,
AL 28 OLCAUX-, Q0%  ©Of 3477\9:\’1@-9*» W adkained Luff
Covaextt amd T com take Aull deslgm Noaods  fpom 29’““%

Bosed on 28 Ol,ag cow\?rmhé'wz $J6‘m“3‘HN 0{) cevnent Ynordtan,
Aiherevit 371&@&35 oJD eyt one ¢

336G 48 G 536G
(0 wkdlabed ) (o6t commmon)

X Co'm?vess‘we SJcYehJH\ test s

— TBaved on 15:516 necovynynen dlakomns . 50 et
- gwlbcu:e, anea, ozg one %OLUL = 5D cwit

- /57\33@ ofy on¢ stlle. = 50 = 2.07 con

— Morkors ane Pprep wred.  with :
@ cement mort
Cexvrnemt » Saomd. = 123 cube.

Ewvnore Somd (ww»bg’xm bck’hoL) W the ?mtmd

- "Wokten = (% +3><w%' of sand +Cemen*t>

whene P —> Nonvaal o stardond cOr\/oi,chchav of covnewt
(o opPc, P 30%)



3 cube one Pn@m\@k and. U‘W\mﬂi\qu N wocken @
amnd. Jcm#ceci ,{M COwrrva\ko's‘me, S%Tuaﬂa{k q,k’gm 2% daﬁﬁ' é{
— Noraotom W g—ENPAUJ&x > 15%

T Yivernwnw = 1 xjcm“d—bk,

Q) Portl and. _")Doggolomap Gormertt ._ PPC
— 3386 436 536G
{outclated) |
— ’Pozzolo;na: 8LULQOULA ‘mcckWOkL wr\'\hax (\'\ow no c:afmccnjd%éo%
properdies when & woed alone  buk in the prasence o)
cevextt o ‘FWQA«S caxrexstibous /Pnolnm\iu.
— WNakun al /'Pog)%o\.a'hotb‘.
) Fuwrent elad

G Purmiate
iy PHakermedous eourth .
— Ardifcta ’poggolah@z
o 9 ash.
@, Aiea Gume
@y GGBS (,@ﬁot_cnot Oranudoked. Blast  Furmace Llag )

9\5 o W a ?OS%OL ana. Obtained os o h{j— pmo duck Ur
Thonvnak PO o PL&'YT{TE 30%s {%aﬁr\ b added 4o 9 rénoled,
pow&low\ 4 camert clm ke)\ . Alho Uﬂ’)\ he %Mhd 4w 3 e

_fgLouoh, o0 do&j 3457&%(3% W mone than  that of opc. Ho

ope w  mow nsplaced with ppc W mankets,

@ Read 'ic\*ou@’\, all the other
types 0f carmment given in

book let .




> Tests on Cement .

1. Fivenesg
—  indunc oh 33’%\’\&&%
— dakon mined. h(-ﬁ Xt@ﬂﬁ,"(‘a 43’)\7‘0‘-'8'\» 90 Y, ¢leva. @%wa, ghou

wov  amcceed 107 Ty wocdight Ao e,

N . P . A .
_ Blain's Permeability test : gver 7 gpatific Z(A:qba_(:e._-'b)’w

gon joce  ONek oh 19 ©f cemet Pw\'ﬁo\u, (/g )

0. SJC'CO’LCLG,Yd, COWS'ISEQ/YR,)v

— o woken requined to ™make wonkable cewnmerd paste.
— Vicadt’s Appqroc{—us with plwn (1¢m ).

- en oPc, 30%.
3. Initial SzH:{-ij Tirme .

_ Jime ok uShieh ceomertt  gtoods &%Lhé PrOcars .

- Ncars Rpponakus  wstmg Vicok’s VVeedle (1 mm SqumY'Q)
heedle

—~ Jor oPc, tntttal sething tee 4 30 wim. .
4, Final Settimg Twme. |
— Jirme oFf uo'\uc}» crmert  ends Toking.  pnacess amd
becoraed hond . ‘ '
— VYicak’s oq‘PPaJxaybm mbv-é/ Vicats Needle with ommudan
colan of Svm 9

— Yen 0pbc, Fnal &eﬂvld% Yvre, % 10 Mouré
5. Soundvess TTest.

— gocPcwaOY\, o) merrt due o presence O'A of)m Ure
and Mogmesta, W caled Unsouamdomend

—  Dokovurmind. L\a Le— chatlier Appanatug .
—  Auto clave tbest : qpu.c,k +exst.



- Heat of Hydva‘t—lon. @

6
~ Due to addion  of - wadken , oscobhenmic chemical MU@»VM

Accui,

— Heob evolwed @om tonneke  cosnsen nacks .

— Qe ot Obi: Wﬁdzxa/a‘ow . MU\M\N&O{, 8: _Adiqbq.HC Celorlemeter S
‘test oOn VQC.L&LL’Y\'\ i@lagk +est . 3 - | -

—> Sped-ﬁg GYochy

— Mt}hﬁ' /J‘(.Q)'l@éQJYl@ and, gP -3}1. s bOJOQG, ot 27“0(: '

— Yo opc, ng)géjhm%ﬁ U4 anound. 84

i+




125" mov,

V‘JEDNESDRY
7 AGGREGATES
e o O | e Bodld
3;}// Y sand 4.35mwm  gravel 80 wm, osteeys
(well gYMed) _
ga'noL
— fWelt 37\adeo{, (T\/woh 2o d,)
’Pobo sond (W\JGL‘A’LCLGJL)
gﬂm\l(’i :

— Hond. blosted Omam'c\ﬁ o’k{Pg_

T

— 40\0\%@ L \)OLU«Y\'\G, due '&OM’\’\M meutuneg

— ne,\g\/'gi bla W cone o{) CoanbL Oﬂjﬂﬁﬁ%

- .{/\',m So:r\cL 2hous "’hODC bul“&i’ra, ok 470_6%

meistune , udheneas  Coanse
/

! .

fad. 3hows ab $%

coarse sand.

-C(no_ sand_

S

6L S%h

-

moisbure cortent —>

g



N @nmd‘wzj of ﬂggfejc:{:es

A
1\
uniform
oorly
gvaoleol (_DQYOd ed.
/\\ .
> >
5
T / .
=
¢ gop groded.

pa\(\:‘tc\e size (log) -

N\

— Jlenc 2L3Q£ Qomm *o 190 Y oarne wed i Bleve othoub)?tz

__? gi‘(\@‘ﬁ oM \,M OOLLLI ws.

Frvo = Cornudadive Yo yokental hetained. .,

100.

— Rocommen dad EmM o Cowue Ofﬁﬂxgaﬂ& W I

- Tine  gand. 2.2 — 2.6
Mediuvn samdl 2.6 -~ 2.9
Coarne 3oend. 2:9- 3.2

— Soamde wotth. FM >2 Sqrxow(g#, ot be wned U .CON‘(TM(ﬁO’h

be wsed.
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18 CONCRETE

—> Concreke Mixes

X Nomi’;\'\al ™MX.
— based on “voluame /Pnopontmn, ' —

— upto ™20 con Le Aosigmeol, l,a, thiw  rmethod.

Grade. . c L FA L0 CA:
M5 1 2 : 4
M?20D ‘1 . I-'S 3

_ bulk'mé( ghoudd. Le taken cane of (volwme )

% Standard MiX

— bosed om dry welghts  of)  ingnedierts:

% Design X
_ Baentific meobhod o} design baned on IS :10262. *
— welght prLop oo N4 :
— No fioced pnoportttovs fen o gpecified Fonargfh.

3&713@% BJcm«,g\rk) N = L+ K@),

5 —> gtamdand damiatrovt (gtvem e
a5 %
code based oY q{:xd ww{,-nol) ,
£k 2
o Gn Miwit - Sbake T ehhod,. | A §
& st Lo ol N
— Qb\ﬁﬂ A P Fm —+ K(S) —

— Chonackeriutic 484:7\.127\3%\/, £ = £ - K (8).



- /Proper’cles of  Hardened. Concrete |

by

1. & Owrﬁ,«Pho.m‘w e X%M’Yld‘g)'\. .

— deboimined.  Deawad, on cube bosk.
4o namd om x%mmdﬁck 3 cubes avg . Yariection #1159
— »{)9?1 v c%of\o»(/cwx?ﬁc cow\Pm.M«me S%MYg-h—k 30 me?LQS o )

Vorodton, > 5% W oMo allowed. - B

— Qmmbz of wnuvete bosed oL

gtand.ond (1S cm) cube ot 28 o\ad S%Mﬁdﬂl,

15cm cube.

@ 10 em_ cube (Is:516)

OTO con. = 10% T OTScm
V0 em = 141 UEcm} (W\O?\?, VOLMMC’J%'[QM $Hren, _H_L)

v 5-(00\6 of cone. baged on 15cm cube.,

Trenebe in = 067 ok |
a Structune Lﬁ 33% J in XWWJHL based on. TH

s ot G s ()
R

. 1 - 80 _.
A C.Hl,u—\dﬂ = -—-E—' -
X cube = L - 15 _1. 30 cm
b s

™A c,m'n?cuqu 10 o gkamdand cwbe (¢ #hnength)

| ¥
Teglimdan = O-g (QTSCM cube)' ' iGem ¢

O—lgcm cube = 1.25 ngh’\o\e}l) J .
5 .
% =1 ($ov both cube & cylinden)
| .
l 1
- | | Vol (cupe) > Volleglindan).
|

" | g%m%%@u_g,ej < g{:mm-%k@auﬂdm)‘




——>/onper*cies of Fredh Conerete.
1. Wovkablh%:y_
— relative eose with Whidh comoete coam be mixed , tramopor

moulkdad, and covaouo‘cea(,.

>

x Abrahorm, Equation.: < = CA_/B)

whane S —» compravie  sbnemgth (WMPa) . . : -

wle ~=> wokd, cermertt Aako, "
% Wokkability Test s
) glumr»p Tent

—  feld +est

—  based on height o Hoik
— +renén {;dt , Attt p'bl%_, themie wme ¢ 100 (mdn)
A bt o palk = T Qonka}lﬁ\k’&,. 150 (more.),

(Y C”'o’\'r\?a,cﬁmx Yacton 701%

oT compaction {ac/bon. = 7T wmkov(,{ng‘.

ik GOVWP actwon &ad:o‘n_ = vt 0h Pon‘bla\/tt( compacked. conunede
. ~ i
W oy fully ormpackel  conceke,

@iy Vee-bee Coruistomeron Jest.
® T wo&kabiuizj = \L vee bee +ime (in S).
vy Dlow Yable Jest
e T °h “[)LOUO = T wmkab&ﬁtzj,
w) .74@11@ Ball test
— wed for  finnhed conoreke.
@ /I\ oLeP‘Hm oh Pem%na{jtoh = X\ wonkaj{J‘Lu@.



@
6%

o lensile Sjcrcmﬁlch. of concrete.
(i) Puoect Ferusile X%thﬂx_
&G+ HAndhon p&%, side  walds o) Soredan wakern fanke

— compcumo(, lorven G.PPOJLQ;L—M

R eat

neck

Tpr = load @ Aailine
cls anea @ neck

g-.
dined- = 10 to 59, g
~ comn ., Stren
tervlon C (—‘ck)P gth
Q) an Adneckt f]emiown..
) gp’\c{‘ @&Hnahz?l Test- P wooden
( Brazilian test) ' ¢ Pl
Ty = 2P = t::'{>inomc,e,ck
P TDL ‘ tendion |
. (v ,I\P
whoe D —» dhamekbd (5 em)
L —> ULm\g—H‘L, (30 C"\_—).
VP | | / spltring
i : tension crack.
///,—. sp\"t%’dha Crack | /
' (due to induced. o —_————
et

@ Psc bearm eond block.

’_/—v

Jo

f column

by Wlodulus o /prﬂthe,, (‘pcv).

CO™M MO A o(.'v\,a, {/I_,e/gc UJ'LOJL Q¢ TN b@L 3 b CA M4 etc

— exwuile YJrMhJ—Qw 06 con ke W bmr\ob'\rg 4o ruion. -



~ fteminal tendle  clnangth
¥ Prigm test (Pce beam)‘,

o \],P P\l, ?‘ ' ‘
Qi o K 'P\e;xural'@ SR E
-7 4ensgion jmck

15 o X 15¢m X FO cm —

K d W =Pa. / (std size), —

(Moe Ycunal  equetion,

Mo fer :
I Y | _ -

Lo = M :
Z

QM Ibomdand, Ph/uom with-  +wo ’Peu’?%‘ locgdi’gg('})me, b@ndua‘) ‘
-« M= Pa , '
P> lowd ok mmkimg,
Z = 1I5XI5
6
Az pon IS 456, ew\cha,L {mw;lob
Lov = 03Ik (bosed on Privm test)

2.
Tsplit = 3 Ler

3. ™Modulus of Elas%tci-by of Concrete .

— Shavndand, ¥ Undan ettt Cancial COW\;? nesston )

@we LQ)’Y\J‘H\, = 5.65 JK’ . Cbmpyasomg{:z!‘_x@.

whane A —> lndial U norminal

Q‘/ s dnea- ' gauge
length.. |

@) gm‘\?cak %ah\gevﬂ,‘ modulus (E;.&)

) gaﬂjeh—t ynodulus (E-b)
ity Kecankt wmoduluws. \T/




Ec = Boo0aQ \['Pck I]\ N

bosed or Secort mebhod |

E. - ghordk tone modulus oﬁ

cononeke. .

|
1
i
|
PL {

|

'\‘ ,
- ! 0«002 €. __>
—> Non Destructive TesHv\rj (NDT) . (0v2°)s)

——.—{:e,a‘bthd MG‘H"\OCLA:bCOY\U\dTB membew  IN @ straudbune  wibhouct

tta gtade.

m%mb tha/






