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PART A

L1

The increase in the volume of sand due to increase i moisture
content is known as bulking of Mmd /\ film of watu“ 15 cmdiud_ _
around the sand pdltld{:b which iomcb 111(: pa;iu,}«.,s to get a side |

from each other-and thus the volume is incréased.

9

o8]

1.2,

- Modular ratio is the ratio_of modu]us 0]L eiasucily of steel 1o o

modulus of el ,st;cny oi coner ae

| m'= Es/Ec

Pomson statio is the ratio of lateral strain 1o linear sir am

>

i,

iv,

“To achieve lhb dcswmd/ desired workdb:hty in the plaslxc'._' o

stdgﬁ,
To achieve the. dcsn c,d minimum silengh in the haldenud
slage. : - -

To pIDdUCL conerete as econonncally as possﬂ)le.

To achieve the dc,s,m,d dLudinl;ty in ih{, g,m,n _envnonmenf o
‘conditions. - [

SO

19

14

_®ﬁ©wﬁwwé

4

IS (Indian standar d) mc,ommcnded meihod
1IRC- 44(3nd1an Road Cong_,ress) method

__Arh:t; ary. Mahod of Piopuru()mno Conu c,u,
‘Fineness Moduius Mcthod [

Mmlmum Vo:d Method

~Maximum Density | Method .
‘Water - Lunmt Rauo Mdhod o

Su;‘i ace arca mclhod

. ARy two

lax1=2.0"

S

5

deeie e

g ]

31mp10vmg, qualxty of 0011(:1 etc _

_']ncreasmg depth of L,onu eu, cover {o stee!
'_'_Concrue COdllllU and sealers ' :
'Galvamzmg siw] R
' 'Cocumg, y of runiorcuncms (paml cpoxy clu )
Px opel slmag,e and stabkmg, y reinforcement,

v

10

"PART B

'H.:I

fue}

. Wilether hard lumps. are formed: Lo
“from hard Jumps. Such lump% are. io;mcd by 1hc bsm ;mon

.Cemeﬁt Color; T hc color of u,mcnl should be: umimm h

should: be typlcai u,mcnt coi or 1 .. Omy coiox wath a wht
Uiu.,lllbh shade, . : '
syt qhould bc im,

of mOIStUJ from. the dimoephuu

.Tempcrature msxde Cement-Bag: 1f the- l'lcll'ld i piungﬁa,d
into a bag of u,mcnl 11 should bL (,ool m‘;ldu 1hc, (,umnt s

bd“ I -
Sm(mthuees I‘u‘t thn cr,muu is muchuj or wbhud m

buwau} fmou s, 11 should g,we a ‘smooth iedmﬁ o




5 “Water Smkmg Test: If a small quamily of cement is
. :thj own into ihc waiel it bhouid ﬂOdl some time betore
finally sinking.

6. The smell of Cement Pastc A 1hm paste of cement with
water should feel sllcky between the fi ngers. if the cement
containg 100 much—poundcd day and 'SIH as dn ddultudm
the paste will give an earthy smell.

7. Glass Plate Test: A thick paste of u,m(,nl with watu 15_'
made on a piece of 4 @ glass plate and it is I\Lpl lmd(,r water |

for 24 hou;s It should set and not crack.

Anysixo |-
X1 =06 .

11.2

| Classification of Ag,grtgates based (m B

+ Grain Size

s Density

e Shape

. ngraphaca[ Origin

{ Classification of aggregates based on Glam ?me ' e
Based on the g g,tam size, thc, agg:eg:ates are class;iled mlo two 1ypes 1.

. Fine Aggregate
« Coarse Aggregate.

Fmo a‘s:y cg,dtcs are thc part txcle whose s1ze 1s less 1hcm 4 75mm

Loarsc ag,g,reg,ateq arc 1hc particle whosc size is gteatel Ihan"f o :

| 4.75mm. .
Classifi cdtlon of «lggl egdtes based on denmty B L
Thc aggregates are classified accmdm&, 10 1"he densuy as. o

-Lightweight Aggr egates

“Normal. ‘Weight Aggregates

Hcavy Weight Aggregates .
nghtwe:ght Aggregates -

1 The density of° ilg,htwug,ht ag rmgatcs rang,us b@tweun 800 to 1 EO()' -
1&5,/Lum . RS RANSEAEEA I

| Normal nght Aggrcg'ltes A : S

| The density of normal. weight aggleg,atcs in mng,cs bawwn 1520 [
10 1680 Kg,/Cum N : _ S

Heavy Weight Aggregafés s

| The density ‘of 11eavywug=ht a;,g,xeg,atcs 131156 bctwwn 21{)0 t()
2900 Kg/Cun. e

Classlﬁcatmn of aggregatcs based on the shape

e Roundud Agg,reﬂaie v L
Ihc rounded aggregates are Lompic,leiy bhdpcd by dtllltlon and
aval ctbia, in thc form of smshmc gravel. - ;

. h:uguim Aggregales L
The irregular or partly rounded aggreg m,s a:n, palt y shaped by
atirition and these are available in the form of pit sands and gravel.

1. 15 .:

1S




» Angular Aggregates :
The apgular aggregates consist well defined edges formed at the
intersection of roughly planar surfaces and 1]1959 are obmlmd by_'

crushing the IOCI\%

s Flaky Ag;_,r%aiw
When the aggregate thickness is simall when compamd wnh w;dth _
and length of that ager watc itis sa1d to bu ﬂdl\y aggwgatg e

. Liong_,atud Ag wlugaies = - Sl :
When the iengh of igglbgﬁk 5. Jlarg g,u hdll 1hu olhu 1w0:
dimensions then itids called donf,atcd dg._:g,lug,aic e, S

Classification of aggregates based on ‘Geographiesal Orlgm ER I
Based on the source of aggregates, 11 can bc cidssmed B
. Natmai ag,g,] e;,ates B
e Artificial ag:scl%atcs
Natumi agg:egates S D
| The natural aggr egales are cwallabk in nvel banhs suasho: &: pits
mines, : S
Art;ﬁc;al Aggregatcs
{ Artificial ag,g,lcg,,ates means the natur aI ager e&,aleﬁ ar c ploccsscd 1o
pmduce new size & quahly aggregates. ' -
1IR3 D:fft,rcm(, hetwwn .sngrcg,atmn and bleedmg
' BN
i Segregation
% Itis caused diie to’ lmpmpermmmg of 1 itis caused due fo over-compaction I
2. concrete matcnais and p}acmg of o of CORGY. eie and excess;va w*ﬂef in--
1 congrete fr__o_m a hezghl__a_bqve _1 H . .
0
4__ ! L can be re;ﬁai{eci aﬁe:r forma_tiqa. '; ;LT;‘;(E: be |epa:red aﬁe:.
1.4 1. Strength
2. Durability
3. Shrinkage
4. Creep




Precautmm m hot weather wncretmg

e Coolmg of Aggregat(, : Looimo ' d'ggreeates"een._

ledueeihe temperauu e 01 uoncrntc Th:s can bb done by

3

. bpunklmg, walel on ag 4 eg,,ale bei ore usmg,

-Addmg bmken }’)ILLCS of ice as. a pait of mmm,g :: _.: 1

_ ‘water.: L
B -Blowm§:, 01 cold air.

> 'szmg water:- Water' can be uscd 10 eontml 1he S
1empualme of" conueie mass easnly 1han lhet 03".'

: agg: L,gales . .
' ' _old watcr can addcd durmg, Iﬂ])&l]]é)

If tempu alulc is'too high, calculated quamlty-_ L

of ice picces can be dddcd ducci]y mto 1hc.‘
mixer, .insteadof'mixing water. : '
» Production and delwery : l*o]lo\mng> s factors hds to b(,

oonsldet cd durmo productlon and dehvery oi concrete;

5. Impermeability
6. Porosity . -
7. FElasticily N Any six
8. Fireresistance 6x1 =6
9. Impact resistance o
i 10. Thermal expansion
11.5 No - Nominal mix " Desimn m;'&
1| Arbitrary Volumeiric Proportions | W e:eh[ Proportions
2| Fixed Ratio (Bx. 1:15:3) ) No “Fised Ratio. Based on the
) requirenent, it would clange,
3| Concrete “streanth waries £very fime Concrete seengih nmer \aq because of
because of volumelric proporisons ‘controlléd dedipn mix calculations
4 Indmdaaal c]zaractemucs of aggrepates Indiyidual citaradensncs of apgresates i
vill fat be considered - et ) il bi considered T Sl
5. Sunable for Tower grade congrele - $:ddeal fOfHI&{h"i Grad&cenuelc Any SIX
6.{ Entrapped - air * content . would be | Entrapped " aw . | confent - wns[duﬁé '6x.} 26 '
considerad aceording to ﬁte size of the aggregatec 3 ’
7.| Low Quaity Control High Quality Controf :
8| Waier cement ratm will diffes based on | Water cement ratio will xan based.onthe| - -
guidanee © L : perfonnaﬂce of triaf mixes
9. Ubﬁé up 10 MZG Concxete \fhx | Used for Hmh srade concrete (abme
' \120)
1.6 B

e The lempuatuxe of mg,lcdacnts ‘should. be__.';'_ S |

*maintained in such: ‘a way- that ‘the fin I

mix - temperature 1sbdow 40" C wiule'
_placmg
o Concrete should be mixed in minimum possible
time.
o Reinforcement, formwork etc. should be




sprinkled with (,ooled water pnol to concrete

placing. o
e Concrete should be ~ placed in  thin
" layers withsufficient umc belwu.n suecessive
- lifts. : '
¢ - Immediately after f' mblnng,, congerete surfaces
shouldbe covered with plastic sheets, gunny
bags etc.
s Continuous cur mg has, to be ensured.,

0

1.7

1 Polymer concrete

Conerete in which monomers added into the pores of hardened
concrete, and then getting it poiymel lz,cd by thermal pf 0cess s

. Ldllbd poiymu Loncrc,te

e By this pofymenzat:on the .st;‘eng_th_ ___ci_f..-.the
concrete is much improved, B
-« Following are the monomers used;
i Methyl- mclhacrylatc N '
il.  Swrene T
il Acrylonitrile
iv.  T-butylstyrene .
v.  Ther moplaallc monomu‘
ADVANTAGES OF POLYME RCONCRETE

: -Haga nnpact jusmtance
“High comp1 essive stl eng,th ..
fliagh resistance 1o ﬁeezmg, and lhdwmga._
- Low per m(,dblhty '
E Hig_.,h iemslance 1o chumcal atlacl\

. v o2 e

_ ATPPI }CAHONQ 0}“?01 YMFR(()NCRPH{'--_' e

Nuclcal powex piam

Pr L,Lasl slabs and bridge decks
Marine works

i’ruslrc,sscd LOﬂbfLiL
lirigation and sewage woms
Water proofing of buildings.

* & & & ¢

Any
five
5%6
= 30




PART "C

HLa Lime (Ca0) '_ o ' . 6o (:.7?;:._ _
silica (8102) ' 97 io 25
Alumina (;’5120:3) ; . : ._ _ . S :-_3.1__0. 5%
Tron exide (Fe20d) S US to 5% .
Magnesia [!_vl;_;(:)) . o . . . . : 0l 19.‘-5‘,5:—;‘
S.}ilph_ur tricxide (:S{):l} o 3%

Soda andior I’Ul:)s'h_(Nuk_’,()i_'KEO_) . . ) Q810 13%
i Lime (Ca_('.)}_ s

Calcium O\Edc acts as the primary component ILI:pO]]S!biC for
cement’s silennih and binding }mpums : AR

il SIth (SlOv)

| Silica i zmpa; s hydmuiu, properties {o cement, allowmu itto ha;dm 1

dnd set when 1]1]\Ld with water. It also contributes 1o the u,mx,ni s
overall du:abllliy and resistance to external elcmcnis, U

iii. A un"mla (A E@O“s)

AIL!H]IIM pxowdcs the cumni w1th incr eased IL‘Slbidl]Cb 10 chemlcal '
attacks, ‘such -as_those caused by sulphates and-acids. It also:

. thdﬂLLS thc u,mun dbli:ty to wnhstand n,g,h tcmpuatm es.’

i_\}. llon O\ldL (ruog

iron omdc é,wu, ccmc,nt its (:hmauiu‘lsu{: g,my Coloul 11 cont[ibuu,b_: L

to lhu cuucm str Lng,ih and ac(s as a ﬂux
V. Maghesia (Mg(f))

Magnesia should not be present more than 2% in cement, L\u,ss.

| magnesia will reduce the strength of the cement.




HLb

Soundness Tesi on Cement

Appar_a_tus

Le- chatelier mould. The mould consists of a small split

1.
cylinder of spring brass or other suitable metal.of 0.5mm
thickness forming of a mould 30mm mtcrnal diameter and
30mm height. On either side of the sp]n are attached to |
indicators with pointed ends.
2, (sl_ass_.s,ht,t,ts_- :
3. Mixing pa_n
4. Trowel
Procedure
- 5. -Pu;ﬁai e a cement paste.as in conalstcmy test with 0. 78
_-UmLs the water uquncd 1o owc, a pasiu of .siandd;d..
consistency _ ; - : =
6, Kl the cum,nt pdbib in 1hc Le- Llldib!lbi mould idl\mL y care
- o J\Lep the edges of thu mouid u,nﬂy tog,L her duung ﬂle.
opuation L SERENOEE L
7. Cover.the mould wnl anbihu picu; ol‘f"'c'i"ir]as 5lat'¢.le1d_
- ‘placea smaﬂ wugpiuovu the covu pldu,
- 8. _'Submu oe the whole assunbly unmc.dlaiciy in watu di a
o '-.t(,m;t)udhn eof ’?7o+/r7 deg Cand keep i there 101 24 hours.
- 9. __Tdixb out. 1hc, assunbly dnd the - dlstdnw hclwu,n lhc_
o mdu,atoa pomis are measuwd as A _ g
10. ! _faubmu% as sunbiy agam m walu at 77 _ _
1L Blmg the Watu 10 boiling in 25 {0 30 mmutus and I\u,p at
: ;bollmg im 3 houxs The assembly should bL unme;sud in
“water dullnb this pr oCess. :
12._Rmmvc the mould i; om water and al]ow it o cool to 27 %/~
 2degC.
“13. Mulsu;e ﬂl{. dlStdnCL bctwccn thu mdlcaiol pomib as B
14, |

Calcu]aiu the expdnslo;% B- A




V.a

;_ilg;ga ratus

1. An impact testing machme Wu‘ghmg between 45kgs to 60 i\scs
with a metal bas&.

2. A ¢yl mducal su,el Lup havmg an mtu nal dlamc,tu 03‘ 102mm e
dcpth of 50mm and tinckness of( 3mm. '

3. A metal hammer wﬂh the cylindrical lower end dnd we;g,hmg_-_ :
13.510 141{3,3 '

4 A C}’Ill]dribd] mctalhc measure wnh 75mm mlcmal dldmctm and

{ 50mm dcpth

5. A tampin g;od of 1 Omm d Iamelei and 2301‘111]1 E()ng |

R ,i,'[_?.?.,:ﬁ_:c.m S

| Procedure

1. First, th(.. dggmgpatc sdmplc sieve 1hmugh 12. Smm mevc '
and collect it whlch is 1etamcd in 10mm sieve. -

2. 1!1c11. the aggregate sample should. be filled in the meidi_
cup by 3 layers. Each layer should be tdmped 25 times by
the tamping md Runovc thu eXCess samplu from the metal
cup. - o

3. The net wught oj th(. agj‘glegate qampie which is in th(,

metal cup, should be measured as W1.




4.

5.

6.

7.

| Result : . oo
Ratio of lmpacl Vahu, = (W2/W 1yx 100

Then the metal cup is placed horizontally in the. impact
machine and locks it to ensure that it does not oscillate.

Release the hammer of the Impact test machine, which |

falls freely on the sample. It should be done 15 b]ows dt'
less than 1-sec inferval,

Then TEMove the. metal cup itom 1he machme & smve 1hc I

agjg,mmu.t uougah 2.36mm sieve.
Now weigh the ﬁdc‘uon pas:,mg, ﬂn ou wh 2.3_61111_1_1 'si_e\_/e as

lV.i?

Iuncllom of Admmulcs e

:Iomucase e i ahzi ; : . _
“To reduce the (,aplllaly ﬂow 01 w*tiu__.th:ough u)nuac and"
'mcreqsu 115 1mpuv;ousnms ST
To “control - alkal;-agﬂtr.,‘gdle uq)an 10n 01 alkdil smca:

- _Ibabll\’ﬂy (ASR) : i
: .PICVC[]lb corrosion oi xclm‘omcment m conuctc dlld 10'
~increase resistance to the chumcal altac!\ RS R
: ']Olcdll(,bihb heat (thydmlion : e S
' To c,nhanu, thc bond 0! concrete to thu siu,l 1unforwmeni _:' R

To accelerate the initial sei oi conum, 1 e. to dLCdLidiC thcf '_ -
rate of strength dcvelopmcni at an ear 1y ag,e v ST
To dim the initial sct i.e. to keep the. coner ete in d wmkmo B

position for.a. lonou time for placomu]!
To Lﬂhdﬂbb W()ll\dblhi)’ E
Io tmpiovu lhc ﬂowab;]ny and

ANy
seven

UNIT II

V.a

Mcihods of compacllon R

' '.i.

'-In this method of hdl]d compactzon uonu(,u, is uompaucd
by using the rod of 16 mm dia. and 2 m length between the
‘reinforcement and edges. Rodding is done contmuously to

-__cﬂcctwdy pack the concrete and remove entr apped air.
Ramming S 1
Ramming by steel or woodul mmmu is u;sanimlly donc in i

~ the case of umuniolcad conuuu ontheg yound ﬂoon only ;

Hand compactlon
Redduzg, ;

lamp:ng

budm or section 10 x 10 cm. Tamping is adopted at a pldcp

The surface is compaciud by wooden ClObbbL'mlb 01 stu,i .




ii.

‘Table v:brator : -
-It1saspec;aiwbraun whurev1b1ator1satiaohedtothc ablc__ -
It is used ‘mostly used -in idbolaiom,s 10 mmpaei 1hc,__:-___-__

: :'Compattwn i)v spmmng, o ' Ao
_This method of compacuoms usedim 1_36 _.abucalmn of umcu,tc' B

‘pipes. Plastic concrete when sprn ai hlg:h spccd
by ‘the effect of cemnfuﬂal forcu

'Vlinutm’v roliex . '

in"this method of compachon a heavy lollu ﬂlai v;braieb

where: 1hc imkm,ss is conueic. is compdaaiwely less and |

the sun‘abe iy mquucd to be inushed smoolh and ILvel
Compacl]on by v1brat015 L

Internal vibrators . " _
It is the most commonly used yibrator also known as med e
vibrator, poku vibrator, and immersion wbratm 1t consists
of a power unit, a. shaii and g needlc can be powuud by
clectricity, or pct: ol or by an air compressor. An eccentric
weight is attached either to 1hL shaft or. motor which creates
the Vibi ation.

. External vnhrﬁtors

io; mwor k and VIbld(lOIl 15 g,wen to ﬂm iormwmk.

wnc: du cubgs and in small pILLElb uml Librlcaison

_,Sultace v1hrat(}r S e
Also known as scr ced boaxd wbmto: in ﬂns typc, oi vxbxatm' 1
~ ‘asmall:vibrator is altached to the screed. board. 1t is used | .
- forthe compaction of thin conerete member like slab, floor, | -
E j)dvc111ent and: can, bc empl oycd 101 a mammum ﬂllck}ltbb IR

of 15.cm.

“while Iollmg, is ‘employed for the commct;on 01 comrtie 5

ddms (,onu ‘ele and ear th(,n 10ads

V.b

Factors Affettmg Stungth of _Cdii'cré_fé' '

1. Water / Cement Ratio
2. Compaction of Concrete

| 3. Coarse / fine aggregate ratio

4. Aggregate / Cement Ratio -
5. Sllape and size of ‘wgl eﬂate
6. Grade of aggrcgate R
7. Clumg P R

c;.

uets L_ompacu_d_ o




1. Water / Cement .Ra.tio '

The ratio of the weight of water to the weight of cement is ca.Elé.d
Wa[er/Cenwn_t ratio. The lower w/c ratio l.cadls_'_ffh.'c' :h'i_.'gi}c'r_
strength of concrete. Generally, Wai‘erfCemem yatiois .inverse.ly_.
proportional to ﬂ]b 51nngth oi c,onu LiL Whm 1he w/c mtlo 13
increased the stungth of concrete ;:,c,ts dccreas;d dlld whul w/c.-
ratio is _decxf_e_z_i_sed_ then the strength of concrete increases.

2. (ompaumn of Concreu _
of Loncruic increases Lhu densﬂy of the concmtc:'

because it is -1‘11@ process in which air voxds are removed 1’1‘om__

11y pldccd concwtu which mai\cs the concrete wmpact aud:_;

dense. The plcsencc of air voids in conu elc, ar catiy u,dm,es 1ts E

Silc,ng:,th Appm\nn'}tdy 5 % of air \fmds can mducc the slrcnﬂth 1

by 3(} 10 40 % In the i{ully L()l'ﬁpdbibd L()nuctu shenﬂih is

| higher t_ifnan ._t'he insufficiently compacted concrete.
3. Coarse / .ﬁne aggregate ifa_iio__ L

- f ﬂu. pr 0]301 fion o! jmus is mueasud in iui.:mon to thL comsc :
: aggr Lé,al ihe ovudli d;:g,lwai(, suiiau, axc 1 W1H mcm _'0 '

o CIf thc bLHId(,L area of Ihu aggt uz,au, hds muedsed thﬁ, wam
' iumnd WIEE aiso muuau ' - : '

. .Assummg 1hc waier d:.,mzmd im‘; muca%d ﬂ]b wﬂu bbl'ﬂbﬂ[;
ratio.will increase. L

. -:bmu, ihc, watel u,m(,nl lrlllG has li]u(.dbbd 1hL Lompi ubbive §
'stmngh wxl[ dCLlLd‘:(, ‘ ;

4. Aggre ’dib / Cement Rdll()

. -._11’ thg voluma rcmains 1’]1@, same and the proportion of cement | .
in relation to that of sand is ii"lCl LdSLd the .smjdu, area 01 the
‘solid wnif increase. :

T I the suriam_ area of the solids has increased, the water
“demand will stay the same for the constant workability.

o Assuming an increase in cement content for no increase in

water demand, the water cement raio will decrease.

))




» If the water cement ratio reduces, the strength of the concrete |

will increase

5.Shape and size of aggregate
Rounded aggregates give good sir e;wih as tiim havc more

surface area as-compared {o flaky -hggregates.in addition,

]argcf the size of aggregate more will be the surface area,

so the bonds ‘\&fiil bc low dl}d t,,w,mually ELbLiH in low

s“{i'eilt5'li ' P
6.Grade of aggregate

Well graded dggmmit gives tim thI stamgh as WLH—

-giddcd aggregates consist of both coarse and fine

aggregates that fill. the voids dnd fagilitate nood hondmo )

cement.
7 ( uring

Cuoring facilitates -better.. inter iockmg in concrete and - it
mamtamb iunpctdiuw and. nwisum Higher . the curing, |,

Via i

h;(g,hu is the st mwtil oi LO]]U le
R biiunp ttst s S
l.’i'(:_cgdure

p ]um the ;mundl sur deL 01 th mouid dnd apply 011

Pldt,e the mou]d ona smooth honmnta[ non pmous basc, .
;)[atc - - :

3, Fill 1]1; mould wﬂh ﬂu, psupawd umcxu,u m;x m 4 '_ 1

g 'dppl o\mmtdy uqual ]ayus

4. ]amp (,ach anu with ”" st 01\(,:; 01 {ln, 1oundad end of 1116 N
tamping | !'Od ina umim m manner over the cr oss bLCllOI] 01 R R

the muu]d

5. Remove 1]]L excess concmlc and ]cvd lbc sur f'tcu wnl
rowe el B : :

6. Rdm he mould imm 1ht, QOHLiblL 1mmx,d1cun,]y and slowly
in vutlcal direction. S

7. _‘v]uasm - the slump.as the dlf{e;enu, between the height 01
the mou]d dnd thdt 01 hmghl pomt oi ih{, sp{.cnncn bem,g>
icstud

12




Procedure

Placu the coner LIL samyj )iu g,mt]v in thc uppgr hoppu 10 ifs bnm
using the hand smop and level it.

o

0.
el ;@,hl is known ab the wej ;:ht 01 pal t;ally Lompacted conmete

' ..imown as Ihc welght 0{ 1uliy compactcd a,oncn cle (WZ)
| i() “Find thL wuﬂht of unpty cyimdu (W)
_ Lompactmn Bactor Value— (Wl W) / (VV 2~W)

Meazuring

Slump

Slump fest compaction factor test

-Em ply. thc cy]mdu and ﬂlen ld 1Ei it wnh the same concrete
"_'._mm in. qus applo\:mau,ly 5: o dCLp each Idyu bum,. :
: ]eawly mmmcd to obldm 1ul] wmpdci!(}n '

LWLI hu lop ;>L11 face.

2. Compaction factor test =~

Cover ll cylinder, -

Open; 1hc lmpdom at the bottom of 1h<, upper hopper so that
congrete fall into the lower hoppcr Push the conerete sticking
on its sldes gently with the road.

()p{,n ﬂ"u, trapdoor of 111(, ]owu hoppu and allow 111; concrete
1o falf info the uylmde; below. . FEC TR :

Cut Gi 1ha, excess of CU]]L!(A{, above the top level of cylmdu_
usm,gt, UQWLES and level it.

C kan the oumde of the cy]mdu

Wc;ght the cyimdu wuh conuuc to ﬂu, neat u)t 1{) This'

(W1).

Wunh thL uylmde w;th :{uliy wmpau{,d “1]5 wughl 15-

oo Cyi}ﬂdﬁr ......

e Baﬁe P—
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VLb

-Sphl 1ensile snength of concretc ’1 = m?.f,,

Take the wet specimen from water after 7, 28 of.curing; or
any desired age at which tensile strength to be estimated.

‘Then, w1pc out water from the surface of specimen

After ihdl draw diametrical lines on the two ends of thu
specimen to ensure that they are on the sam(, d\ld] piacc '
Next record the dimension of the specimen.

Set the compression testing machine for the required range"

Place. plywood sir;p on. 1he iowu plalc, and pldce ’zhe

specimen.

Align the specimen so that Ihb lmu, mdlkcd ontl e Lnds are;

vertical and centered over the bottom plate.
Place the other pIywood strip dbova, the qpecrmen
Bring down the upper pla‘u., 50 um it ;usi 1ouc,h the. piywuod

str 11)

Apply the load commuously w;lhoui ShOLI\ at a mu, wﬂhm
the mngn 0.710 1 4_ MPa/mm :

'i maily notc down __1e bleakmg oad(P)

LD

: _'Whue T = bphumg tmsﬂc slrulg,th Mi’a

P = mammum appi:ud ioad in N
D= dlaﬂauu ()i ﬂl{, spuu:zam m mm

v L= iullg:tia of ihc spcurm,n m mm

e

/4




VII.a

o Avemge strength. “obtained by . dividing The sum of:"
' s‘fmngfh of aH the cubes (}:x) by ?he number of cubes (n) i

TR
(25

_ each da‘m fr'om thei ‘mean s’rreng‘rh

i Vemme of parfscular sfmng’fh {x x)

Mecm Strength L

Number of cubes :

Vamance is ?he measure of - var'iabiln‘y or dffference m‘_-

héﬂ’i- garticu

far.ciuhe -

1

ST

Vilb
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Vil

Procedural ste;)s of mix desngn db pei IS code 10262

1.

6,

_SFLbCii()N OF WATl*R (‘(}NT'

-CA! CULA”{ ION ()F':' '

: 'Calculale the cunem conlent Ilom w/c mlxo and compmed

TARGET ST RENG [i] I“OR MIX PROP()R I l()N]NG

Pek =fek +1.655

where _

fick = target averé’ire 'colil';)'f_éssivé 's'tre_n'di'h at 28 _day's B

fek = chdi acteristic compmsswe str(,ngth at 28 days “
g = slandard devm‘uon i

SELECT ION ()I WA ] LRuCLMLNT RA]IO :

h()m Table 5 of lS 45() suleci mammum Wdtt:1~winent :

ratio

1 rom Table 2 belucl mdxmlum Wcllbl' wnleni ihe tdblc is.
usu.i when only anuulaz bhapcd dggwgdlus are. uscd n.

coner ete as wc,ii as Ihe slump should bc, 25 10 ‘i{)mm If ihc

then mmc ad]ustmcms are u,quued

Wlﬂl mlmmum cemuu comun irom 1abie 5 of Ib 456
PROPORT ION OI VOLUM]: OI‘ COARSh

: ACGRT GATF AND F INF A(J(JRFC ATF (,ONTENT- L

MIX CALCULATIGN S

a) ;'Vofume of conc; ctu = lm
' mass of cement .
*;pcujtc gravaty 0)‘ cement

L _ - mass of water:
c) Volumc oi watel :
w . spectftc gr avzr.y of watu N

'b):. _ Volume of cemem =

d) -Volumu oi admmuaw. "

A

ewe
e} Volume ot qll in ag,yq,atg = {a (bi o d)j
f). - Mass of coalse agjg,lwate =eX Vo]ume of LO&I SEL
B 'ag,gle;:,au, X Spwlf ic g,iavuy oi coar se aggtegate X 000
g) Maqs of fme a;,g e}jau, e X volumL of fine ag,g,l cg

Specific gravity of fine. aggregate x 1000

2

R

_shdpc of ager {,g,dtu or siump vaiuL is dﬂ fu mg, ﬁ()m abovu 1

nass of admixture
peczﬁc g: avuy of admu T4 Rt B

ate A._- R
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UNIT IV

IX. a . :
' o Increase in volume of cement 'paste due to.. .
chemical action between pr oducts of hydrates of.._ DU B
cement and solutlon cont;unmg sulphates 15 o kI
sulphate attack. = -7 T o
e In hardened concréte, calcuzm ‘llummo hvdiate ) 1 -
(C-A-H) reactes with sulphates iormm;: caleium™ |,
suipho. alummate wh;uh increases volumf., of |
concrete. Lo : :
. Appc.arancu of white patches is an md;cduon of--
: sulphdie attack on concrete, v
¢  Iiffects of suiplmte attack are spallm of
' c(muete cracks, tedumfm m strength efc‘
St )UR(’JLLS OF SU] PHA] L S R
. (,unent ag, u,g,alcs and ddmmw;cs hav;nf:, mo; Sulphur o
-uon_tpn_t ' S : = R
e Industrial waste water. - 2
. '__b01 having sulphatcs '
. Groundwate: _ ' N
~'»Sulphate in water usc,d for cu!mg,, mu\mg;, ctc R
(()N]R{)L()FSUIPHA]LAJYACA A
. -Uscoi sulphdieresmtmg cement SRy
s " Use of quality concrete with Iow wate; ccment 1atio
oand, Iowej pumeabliﬂy ' e : R
o Useof air ennammwt
e Use of pozzolonas. -
L ngh pressure steam cur m;:,
. Use oi hlg,h a]umma u,munt 2.
XD

SLH wmpacunw CO]]C]LlC (f:.CC) can be deﬁned as: 1re.sh
congrete. ﬂ]di ﬂows undu its ‘own: wug,hl and does nol
u,quxre euemal v1b1ctuon 10 undu 20 com paction F 11!11157 dnd

- pasqmg, ab:hty, SLU!(,gdll()ﬂ 1emstance a;e Thbj)l opuues of

3@11 wmpactmg, concx ete

. ._r:limg Ab:htv I‘ Iu abahty to ﬂow under m own
- . weight without any vibration plowdcd imenlxona]ly
' Passing Ability: The dbliiiy of "hc conmete to
: mamtam its homogenuty

» bcgrcgatwn l‘LSledllCC Th:s is ﬂlL xcslbtdnce 01 .__1he
concrete not to undex 20 s{,g,leﬂatfon wht,n it ﬂows duri m&,

Fd




the seif compaction process
Following are the constituents 01’-SCC g

Cement : OPC 43 or 5311] g,t ade _

Coarse Aggr egate : 10 mm -20 mm prcfened

Fine aggregate ; Natuxa} Sdlld smdliel than {} 1251nm
Mineral ade\tu_ S,

C‘hunmal admmimcs to lmprove ﬂowab;hly

¢« & & 2 B

APP[]( /HI()N? (J}f fs( (

'Usc,d whuc mscnmg, v1b1at01 18 dlfﬁcult

For structures with comphcated rcmfm cement
For structures with congested ieinfor cement, -
Raft and ;nlc foundations.

Used: 1‘01 repair and restor ailun oi consu ucu(m
ADVAJ\WA(:]:S Qarsec

e e ee »

. _} he pcxmeablhty 01 thc concrete strueture is -
' _decncasud .
< 'fIhL ‘SCC constl uctxon is Iaslm _
s T he probiemq dssocmlcd Wlth v1brat:on s '
eliminated, - e
o The qu&hiy ofihe comu ucilon is mc; cascd RSN
e _ ;No:sc flom Vib] dtlon is dLClLaSLd

. 'fMoru dwabic 1han no:mai conucte

15

l 1b1 Remio:wd Concl ele (1 RC) can bt, duﬁned ab d composlte

- -malu fal consmtmg of mmux es of cemull dgag,tegaie dnd unlfox mly
dlspelscd fibres.- :

Fiber is a small p;;ce of mmiorung mdtumi posscwn& cu‘iam
hdlautumtics properties. 1 hn,y can be ¢ireular or flat: The. fiber is

often dusuxbud by a-convenient. pammuu called "dbpbbl ratio",

The aspeet ratio of the fiber is the ratio of its h,ng;t_h 10, its dmmotex
1hL typlca! aspwtlauo]an%s from 300 150, ~




The necessit\? of Fibef Réinforced C()riéréte

1.
2

|

3,
4.

s,

It increases th(, u,nsﬂ silen&,ih 01 the LODLI Li(_

Tt !LdLILL‘S the air \fosds and water vo;ds the mhe) u}l ponoany
of g g:ci

1t increases 1]1&, dumb]lnv oi ﬂx umu;,i(, :
Fibers such as y‘aphna and glas.fa have e\u]]em Iebxstance io
vy ea,;) wialia, the same is not true for most resins. Ther efore,
the - orientation “and- volume of” fibres hdvc a sx‘gmflcanl
influence on the creep | perfor manu of® :ebd; s/tendons,
The addition of small, clesa,ly spamd and unifor mly dispersed .
fibers .o concrete would -act as - ‘crack -arrester and’ would
eubsldntmiiv lmpl()\’L its statu, and dynamu, pr o;t)um,s

Foﬂowin}: 'are. 1]7@ u.sua] ﬁbr@s m*ed

e Siu,} Plbur _

. Polypl opyiene F iber
‘o GFRC Glass Fiber.
-»  Asbestos Fibers = -

s Carbon Fibers -

. Olg,amcllbus 3 T T R
. “Natural fibre (Coir fibre C_otto_n_ fibre, Sisal fibre,Jute fibre
' and WOO”[blL) FE
{Xb 1L Cement wuh low G A u)nu,m shou]d i px‘éibi‘z_ablc to makt_:
Lo o conerete.
2, Pu,pan m,h wnuw, wuh lew W‘l[u cg;mni muo wlmh
~makes 1he conerete mpcrvmus ‘Then the pores in concietc
are very small and 1}1Ly cannot hold saawalcj ICSth in the
ptwumon 01 expansion by ﬁeezum s of water and -
o ysmllzzduon of salt in the pores. SR,

3. Ihu congrete is 01 low w'm,; Lemu]t IdllO To mdko it
workable for consiruction, Walu mduung admx\1u1 es can b{.
‘added to 1he conuu,tc : S Sl

4. The fidmxxiuus should not comam ch]ondu in dny 101 m
ot_hu wise corrosion of 1c1_11_f0; c_;_,n_n_gm takes _p_l_a_(,u. -

5. Adequate caver should be provided for reinforcement in

- conerete structure to enhance durability, -

19




6.

9.

10,

good figamst _bali Wd’LCl

Good compaction and wc[[-madu construction |0mm in the

structure helps the conerete structure 1o w;thsland & a)mt
u.pdnsxon caum,d bv scawalu o

TFor buiu dmabllny HiLh pmssm h{Ldm cured Lomn,te

L[CI]]LHib can be used 101 mnmumon of SlILibRil m ma;me B -
RS -1 Any

condllmm

‘auudblc a:; c;mamm ag,cms (,an bn, Ubbd 10 p; wcm Ihc _' L
-dim ()f bGdelLl (m wnu LIL '

-A%i (,gdt(,s usud iox makmg_. LOHLI LT.L %hou]d bc 11101 ougJ ]}
: wash(,d wuh hu,h W m,r 10 mduce 1he L]ﬂO!‘]dL 1o s

u)mullxdlmn m 11

seven

’7>i’
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