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foYo}
__Ps = YO _ on X100 = 10%
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NOTE ¢ | @
| &

he ot ou |
e I most oubicod o amowa ol B gham kc&?e 06
Comaneke, , then  Cheep of comoeke '

- lLoss o[ue ‘o C”eﬁp of SJceel

UJ\"‘

—h—

- Friction loss
— only in pest terslomel membens,
— tmmediake lom, ok the tHme O "WfM\LOWYaﬂ. or\b

Po—> bitial  prastnarsing {orce.

(Z_k : (J‘ack,},"((‘\j e‘nd. . ' - PQ(J.QCkJ
- - -~ /
P —> Pmtwi?ﬁ’ %O’L«L ok a ,/
distamce. of x ofom (‘)“k*‘g x
end. . e

— (ot 4+ Koc
P:r_ :PO€( )
Bk & = of 4 = + X4 2

t 21 3]

Wegleck Wighon orden powes (22) 8 wpe = — (ust+ ka).
P = Po ( 1 — Qqcx+l<ac))

P = Po _ Py (ot + k)



To of prastren on o i % = Py (s + ko)

—

whote Y —> Co e{{ﬁadmﬂ; % *Qot'cmx bluw cabsle. & duck
(o 25 - 0. .55

K __> mobb\k@ ot ot ( /m)

X — cum™ akative’ amgle “nadicns” —H\nmg’k wl\«ok ‘bffyew% ;
o the coble profle oe tunned bl ieny o pointa unda T
co«?w‘okmm (: o o X"caa‘@n{: ca/bhua

® Jon FLnaight cabole , (st=0)

| =7
-fe«é: Po kx |

. ob%'\as
(depe’no\s are wovk ma.hs\'\'\%‘

o
A K—f ——p —— — 7B
w
\
\
— qumﬁo“ .06 ’Panabola:

Yy = Lo (1_39‘

2
® \40‘-4‘.'{"’5 féﬁom one encl:. 1 3
= do a |
=28 = Eh 2%
) 1 Po
g JA(A, ck\D’YY\ fwao Q;nau ned ucas I — _'__%7
@ g™ ""8 \ : Ao
W—\xm lons %j @oco&)c% 50%
| X x = 1/2
9 = X = 4{”1
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—> Loss due +o Ahaqovage S'ILP.
_.oﬂtéj i post berwiomed. . >/7
— megdm:be, lond occurs ok bhe time 06 cmaqoﬁv‘w\g,,

- )

Lo oh Pmm%mmb — J&Es
l.

whene &—> mma\onoge, XLL? . ,
l=length of gider

% Total % losg

| | (Pr\o:l:emlo 'wo'g

= 18%
@Gé‘h’ '@MiOWVa‘ — (50/
P-g3
7, datviad  shbrer = 1200 Mpa
J: 3 vm
Low of prosbens = dE _ z2x0.1x105
l = "7 = 21 Wk
30 %103
*/o losg = 2 xwo= 1.725%
1200 :
9. Loss of f]um)cmw. = €E = 0.000%8 x 200 XI0
= 160 MPa
v
Leners  netnaindpg  ahton v = 200 -160 =40 Mk
g b::-l20mm) = 200 r»m P“'l k
’ = 150 KN, @ =20 mm
m =
ES = 2"7(103— _ 4
Ec 3x104  ——



- 2 3 '
+ L+ Pe - 1Soxio” SoXIEX 20"
A
I 120x200 120x 2003
12 .
= P .

fe&a oé) Q%T\QM (Anl le:eel.: m & :F7X¥ = 49 MPa

"\j, — | >
éru, ak, fp”\w{,—r\m = A_p___ = _!Soxiem 00 MNPa,
Sﬁﬁi}b 1€2.5
',o’J o/o flw 06 8"17’% L= . Z‘lq X oo = 6- |25°/o
.. F00

Fersioned Q&me one emd.,

oA = 28 = 8h
[§

= gx (504—50)

10000

— O-Og Y‘a.du

M =035 , k=0.0085 pon m,

Loro of sbnero = By (MK + ko) .

= 1200 (0:35X0-02 + ©.0015 x10) .

o x 00
= 0,043 RRa. = BI.&E M Pa

200 —

Tersionad w@lom both +he ends .

ol = 0 = ilhd = 004 . vad.

Low of ghnaw = R (HA+ kax).

= 1200 (0\35X0-0Q+O.oo[/5x5) =258

o/, low = 25.8 = 2.5 %
1200 —

Cabla 845«&&;\9"}\7& & Hemstoncd inom
e enal . —3 los = Po koc = 1200x0.0015x0=1¢

?/o IOM =

'_g_)ﬂfob
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16. CEMENT | -0

- Covnert W lvwemted % Joseph Aspdin (1824._)

— Gorvrexit  © +he bxnolmx(gj, vokerial W comonete w'\\mo_cm

dire 0':93"‘2(7“7'0@ o the Void tLLLejL omoL coonse 0\391\4300(:@3
~Lm?w\—bg gH:n@«a{—k.

— Cerent man%aobwui, ot a -{;ermf) enaktune o{) 1300°c +o 1508 (
= Gypeum s odded 0 @ b0 3% pravent {ladh tking
— Jwe%%odb 06 “‘“Q“%'MEUJU’— QY @"r\a PRO CeMs. |

b wvet phocent.

- Chevnical Composlﬁovx .

. CaO —  comknols x%rwmd-&k & oumdinend .

2. Si02 —  gives “JV"”‘{]"T‘“’ erceert  couumes  Hlow 8@476%?84
3. AlaOg —_ Jon quir,k 8@?‘:’»*8/; e xans 1O wens Hrhmry%k, :
A -Fezdg _ rosp onaible jev coloun .

6. g0 _ coown onmd.  handanens

6. Alkalies —  comsos efflonsscema & crocking,

- Compos‘v\:'\dh of Cewert Climker
“(h Trical i Ll ate (A\'\te,) — C38
- Son'ly 8Jcm“r\(j'tk. (e # doa 8—L-mﬁd4:k).
< J 3 (28 otoa 8 M%JH'L)
— wone Theek of ydnakton., (120 callg)
0y Sicak chmrma  Hilicoke (Bﬁ%e) — C2S
— lagken gtremgth (ahtor. 2 olotj)
— lns heat oJD l\gdﬂam. (60 cal/g)



Gy gmc,akwum Al urmnade (Cli«ke) = Gn
Vo Wgh heak of Mwdnation (320 callg)
— tm‘ﬁak Z-k-mm\g-l-;k.
- awoidh wsage i coastol aneos.

oy Jotno Col duwm Alumino igwﬁcbz (Fiire). — CAF
_ Mo gi;mmd-bk. -» T

— ’\/yt;j ’W@Wx heats of W\C}otnocttovx - Mmone chk;mﬁ”

—> Types of Cevmerrs .
) Ono\lwma Porklonnd  Cevnerrt ~ OPC,
At 28 doys, Q0% o} &&mﬁtk W adkasined b%
covoort amd b com bake  fuld danlgn. loadls om ngkdag‘

Bosed on- 28 otaa, cow*r\?mhé“we/ 5JGM“3+\N 0{) cvnent Ynordtan,
Alghorevit 3710@@5 ofy @mort one:

386G 43 G 5306 _
(o uubolo:beou (vost comm on) . -

X* Co'm?w@ss‘we S’cvehj’c\'\ test ;-

— PRased on 1S:516 necovnen d.akons . 50 e
—_ guﬂi)cwe, anea ozg one fé&d’ = 50 cw

— ,?\‘,Be OJC) one sl = \L‘?;O = 3.07 con .

— Mortors one ?MFM with ,
@ cement mortd
Cexvnert + Sarmd. = 123 cube

Evnore Somd (wwubg?\m bownot) w Ahe /PmmeO(,

- Wakon = (% +3>(w'\7- of sand +cemen-t)

whone P = Nonval on  gtandend comLchamca, of covnemt
(Jor opPc, Po30%)



_ 8 cube ore Piuz,poJ\Qo( and, U‘Mmmqu N woaken @

amd.  tested ,{@% Covarwvél% 8’671935-&» oJG"M 28 olaﬁ@. é{
— Norastiom K‘ETLQ.’VG'—Q’\, > 15%

T Jivenonw = 1T chmmd—bk,

(Y Dontl oond. _'/Poggoloma, Cormerxtls ._ Ppc

— 386 436 536
{oukdoted) |

_ “Pozzoloma : sliccous rakend ok wf\’wa’x Mas Mo cem entieo,
pna PQ)d:LeA when & W woed alome buk i +the presence O,%)
cermext poroers caxvrexsibcous prop antien,

— Wakun ek Pozzolemas
@ Bt @lod
G Purmiate
ity Pakearneious eortth.
gl Pogglanas:
o 9 sk
@. Aiea Gume

Y GGBS (,@ﬁownoL ghowxuh‘dred, Blast gmﬁm&’./gldg)

Pyaih W a  poggolamo obkamed os o sz—-ph.oo(,uuo{: .,
Thorvmak powan  plonits, 30%  {lyash B added 4o grimeed.
Pon,gmot camert  clnken , w‘l-L{rf\wouék +he Fhrangth i 8“"“‘“’(
alowly, 90 doy shrangth W mone thav  that of ope. S
opc e wow neplaced with fec vronkeds.

@ Read ‘rough, all the other
‘E}'peé of ctarmert ‘ given Lg¥

book let.




—> Tests on Cemontt .

1. Finenoss
— induerc Ob Smh&’w\a»
_ dakon vined. bé Stefw‘vf‘a —k}\noﬁk 90 M, filevs. 'P%LMQ ghou

wob anceeed. _10-%, '1@ uau\cj\vt o Obc.

NY . o . P .
— Blain's Permeability test 1 glvar U gpedifle  funface — the

o} coment PM‘b‘Lcﬁu. (C'W%/S)

gun hoce  oneck oh 19
o. Starmdard Comsistency
— % woken nequined +o make wonkable cevmery pase,
— Vicat’s Apparatus with Ph”éjm (tem 4.
- e OPC, 30%. |
3. lntal SczH:{va Time. .
_ Yivne ok WShieh ceomertt  gtoods zefbﬁtna Procss

- 'VLCOJC’; @P\Do;hodb'btb M‘Uh@ Nicok’s VVeedle (’l mm squowe)
needle

— Yon OPc, intttal zo)ob'w‘g e 4 30 wim.
4, Fimal 5?.-‘\73’“3 Time .
— Yire okx uo%c}» cormert  ends %Jot-thg, pnocers amd,
becovnes  Thond. |
— Vicak’s HApponakus m‘bné, Vicats eedle with ammulon
collan of Srm ¢

— e 0pc, Fnal 82,%%% Borre, ¥ 10 \ouré
5. Soundness Test.

— goz;jamfwtov\, 0} mert duwe o prasence Q_A c{)m Toe,
axd, ™Mogmesia, W calhed Unnoundmens

_ @—Q)h'vl,’mr\.tbdu bg Le— chotlier Appam ostg .

— Auto clave Fdest : quick test.



- Heat of Hydva‘t—lOYL. @

GV
— Hue to  addition 010 : wwbzn oncothenmic ¢h v pea oy

accuo,

— YHeat ewolwed oM oneneke  coamuson acks .

— Q-J'eOJb 06 Mdd’ldﬁm MQ)\M\'\-&, 8 AdebCL‘hC C&lof\emﬁ,’t@r .
+test  on chuum Clask +est . o o

— Speafic GY&\/H;Y

—_ Mt}hﬁ' /Q)\:G(‘SQJY‘L@ amrd, gP -\721 , bO‘bﬁle at 27_0(: '

gm OPC , Sijnghlifﬁ G anoungl 34
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7 AGGREGATES
D T " ‘ ~-_EA{-- s
. 3::,/ 54 somd. 4.35mm  gravel 20 vrure, Bouldevs
(well gYagLed) )
ga'n.el,

— el gneded, (niwor sand)
Robo sond (W\ﬁfww&)
g?wwel 3

— CH-onaL b?.ourke_ct 67LQW CMP&

—_ Slncheouao, urL uoluw\e, due +o adlhered, ot
— mneghgibla  Wn cose of cocwe aqgnagtes

_ fime sand shows mome. bulking ok 4% - 61
Meistune w’\-\y\e,q,b coanse  fond thows ot 9%

/

coarse sand
fine Sand_

S

&% 5P maisbure cortent —>



JEN @:na,ot‘vv:ﬁ of ﬂ'agfejod:es

y \ 6%
Uni form oor!
. graded l.)gmdch
N _
\ L S, N -
>
5
¢
a o
/ =
=
¢ gop groded.

pavticle size (log) —>

A4

— giewc %ig0d omm +to 150 & ane wsed in Bleve qnoubxi&, .

- (’Jt*mzﬂ erd \M odul s,

Fro = Corenudedive Yo yakenial V\e,‘bakho,d,,

10 0.

_.(Pﬂ;commho(p_d Fro 06 Coanse O%Iuyoo{v, o 3 ) i

| Jivme  gand 2.2 — 2.6 ;
Mediurn samdl 2.6~ 2.9
Coarme B0 2:9—~ 3.2

_ gomds wotth Fw >2 thewd met be wseld n covwtrucckion

- Hou Rec, M % Zone I a4t pon g8 ghoudd

be wwed -
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18 CONCRETE

—> Concrete Mixes
% Nominal mix
— based 0n “voluwne dropontion

— upto ™20 can Lbe Aebigmned, bzr thiu  rmethod .

Grade. . C : o FA .0 CA:
M5 (I > .
M20 ,1 |«5 ° 3

_ bulhﬂg/ gshould Le “daken cone o{) (\JoLkUn'\e,) .

X Gtondard YNX

— beaved owm vy welghts  of  inanedies:

EVA Des'lg'n_ X
_ Joentific mebhod 0} design baned on IS :10262,
— we/lﬂ'\'v% pmpmb‘rom'
— Nb fieced proportitons o o gpecified g&thJaL

Ejangd: %mwg‘\rk, + = L+ K@),

5 — gtamdand danriatiove ((gtvem ty
code. bared oy gty covrtrol ) as%
o dn Yimit  Fhoke method. fk )
— Paign bod ,F= Fn + K. I
.  K=lL6%

— Chonackterwitic éﬂrmmg%lm, £ = fn-K(©)

5%
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%/Proper’cies of  Havdened. Concrete
1. fowupmm‘we X%deigk. ét{
— daboumined.  Lased on  cube bestk.
4o namd om ghrength ¢ 3 cubes avg. Yoniection $+159
_ »{)gl c%ar\ow‘cwxbcc oo'verm:_Mwe H-mﬁ'g%—h 30 Xa'rY\,P\_gS ‘

NVorodion, > 5% b olto allowed, . ST

- @mwbz of wnueke W bM@( o

$rand.and (IS cm) culoe, at 28 0\ 3{:7\1&5&1

1S ¢ cube .

@ 10 cm. cube (lSt 5\6)

Toem = 10% T Trsem
Toem = 141 og_cm‘} ('mone, VOLMMG = leas ghnen Hx)

v« gvao\e, ot cone. ba&&l on 15cm cube,
conenele in = O. 67‘ '(:Ck ‘
struchu 1 ‘
a wchune k_) 33% \L tn 8{771&'\’1(3{;3,1‘ ()OLAQ,OL or, T)\

® th'mnd&n GOW\?WAL\JG 8‘57&%‘3—&'}—\_‘08: 5”3) \

’A & froeand __’2_-_,, = 39_— :2_,
c.sl,mdmt b -
D) cube = 1 - 15 _1. 30 cm
b s

™A wh\?mm,ot 19 o gkomdand wibe (\L ghrnemgth)

. '
G—':U“hm = 0% (QTSCYYL cube,)‘ '@lgcm¢

O—l;cmcube, = 1.25 Tc_gli'\'\o\.e)l) J
15
% =1 (4ov both cube & cylinden)
1 ’ o
|
5 s % VOLC@LQ) > VOlCGghhd@x).
]

] g%m@j%@wbe) <. Zl:;\m@%k(%\mdﬂ)‘




—> Properties of Fvesh Coverete.
1. Workability .
— solative case with Which conoete cam be rixed_, tremopon
moMomeL and,  compacked. . '
% Abrahor Equation': $ = (A/B)wk/ o

whone 8- comproxbe bnopgth (mPa) |0 T

w(e > wok, cermerit  Aakio, n - l
% Workability Test ° |
W glmm«p Jest :
— field oot 0.28 2~ 0.3 _ug?_;

—  based on ”heig'h-t of ks
— +trenéh %LLL , trattw p'ul%, themie me : 160 (min)
P W oof pak = T @onkabi\,‘&k;j. 150 (mam.),

Yy C’ow?@c,ﬁm Jacton 57@%:‘

oT Compactkion {ac/{:on = 7T wmk@b‘xu’yjl- .

Gid) @()m?acﬁon fockont = . ob portially  comnpacked. conunete
. < i
et "Ob ’{)U\U(Jj 00“‘130«0'360(— Lonenehe.

Giy Vee-bee muistorneton Jest.
— lab test
@ T wonkabilily = | vee bee time (ins),
Gy Hlow Yable Test
@ T o flow = T woonkability.

W) .c74ene<j Ball  test
— woed fon ﬁth)uﬂ'md cononeke..

@ T d,e,p'b\n oh Pe‘r\d:habi‘oh = 1 wonkO\/{,{_‘@{B.
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2. Tensile S%\rehjl;h‘ of concrete.
() Porect Jeruile X%Mhﬁ
G+ Anhon P‘&M, sicke  walls of) doedan w aken ankg

— cmpound  lavern app anak s

A

neck

%T = LOO\.CL @ '{]OJLU\"L@
cls anea. @ heck

.
diretr = 10 to 59% T
‘ i comp S‘b'engbk
noton (.pck)?

«o G dect  Feraion.

wooden

é‘O

( Braziltan test) g Plete
U—‘; AT 2P 4'-::_—! L-::—>i ndwced
P TDL : ‘tendion
| Te
whme D —» diameban OS cm)
L —> Ltm\g%, (30 ey
L ol gphﬁ;bth
f‘*/}‘""” ‘tension crack.
— sp\"&ﬁhd Crack
“ (e +o induced.
-l:ehs?or\)\ =
a Psc bearm end block.
’—ﬂ

Je

g column
by Woduluws o ?wpﬁo\me__ (-pcv)_

COY™MMBbTL i owva, {Le)ouﬂa/t memb@l. 3bcam ote

— fovwile QJFMY)J‘HN of conowke m behob'wg, teralon.



— Yool bendile  cbrangth.

¥ Prism test (PCL beam)‘,
[

|
' K F\exural @;

“4engion ovack

- 7 ’ IS e X 15Em X FO
K W=Fa. / (stds size),

Noe ounal  equation,

A 5

L Y
o = 2

s

Gern Sbamdond, Pmm with:  “4wo ’Peu"rl— LDO‘\di'Eﬁg(’Pouxe, b@ho(“.a‘) .
M= Pa , '
P> load ok cnowkm,ér

Z = Pa)(l"oz
6

As por is 456, ewm?wﬁcai, {@Lmlcb
Lo = 02 Tk (based on Priawm i)

2.
Tsplit = 3 ‘pcr

3. Modulus  of Elashicity of  Concrete.

— Zbavdond, S Undaen +est ( anciad. C@‘Yv\? CEYSY O’VL)~

@a.uge LQ/V\J‘H\, = 5. 65m Cbm\;we,ggomd:z‘r_x@.

whae A —> badial oL mominal

le anea.- ' gauge
length.. |

i) $nitiad ’Qrowyevﬁr moduwlus (Ew)

Q) ,gaﬂjeh‘l? vhodulu.b (E-b-)
iy Zecant modulus. \T/






