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)
..I:'1 ..fl\lflLu1JLL1'tJ11JI Inera mixture LL~::flLu1Ja1"LR3J.

(Chemical Admixture) ~1E1LflRI1JIfl~~1Jn111nflfl1\1~11J
~

LRii fl\l£)1Jfl~Ela11' (Organic Chemistry) LL~::EJU1Jfl~Ela11'

(In-organic Chemistry) liI::a13J11'CliJ13J1'l1U1\1LL~\I'l't1'~
I.. A A .K 'I "

REl1J mlJlfl3.I~CJIJI m1'3J~ LfOf~1J3J1 ~~ 1J113Ja3J1'''ICl1J::''!JEI\la11'

LRii LL~fl::~1 ~\I~1E1U1\1'l1JiJIiIIiIU1J~ Lfl m ti'Ua11'~a3J L~3J~.
:'1 . .. .1 .j 3"

Lu1JLL"ItJ1IJJREI a11'u1'::Lf1fl~EJ'lf'lf1~11J (Pozzalan) L'u1J "!JLm

~EJEI (Fly Ash) LLfl::13JIR1':af\m (Silica-Fume) LLfl::a11'

~a3JL~3J~Lij1Ja11'LRii ~a3J L~3.1 ~\I'l1L~EIm1'fl ~,f1't17EJ L~3J

, ..a :'
R113J~'t1~~1J (Water Reducing or Plasticizer) a11'~~1J1

3.11n-n LfOf'l!t't17E1'l..;'m1'l't1 fl LL'U'U'lfLUElf (Superplasticizer) a11'

..a .1'" ." ..a A
L~Elu1''ULLIJI\ln11'nEJIJI1 (Time Setting) LLfl::L~EI~CJlJlm1'3J.
EJ1J ') EJn't1~1E1E1m\l

m'88nLLlIlI~~14Nif3J (MIX DESIGN)

n11'EJElnLL'U'Url11J ~a3J REJ1J n~1'I LL1J1'l't1tilil:: hi L't1!iEJ1J

..I. . ... "3,,.. 0 "
n11'ElEln bL'U'Ufl~11J 3.11 n~11REI nEJ1J't11J11J IiI::L1J1JL~ El\Im~\I

... ..I " .. ... ..,.. I)."
EJ~fl 28 11J LLfl::/'t11'EJm1'EI'U1JI1"!JEJ\lREJ1JmlJl ~~EI~"Ifn11'.
R1'UPJ3J~1mr~rl11J,f1IJiEl:zlL3J1J~ (W/C) LLIJin11'ElElmL'U'U

REl1J n~1JI LL1J1'l't1 timlillil::~EI\I L'J!1J~ CJ~m1'3J'l1J 4 a3J1'1'Cl1J::
" ..

't1~nREJ

- R113Ja13J11'ClLfl1~(Workability Flowability)

- n1~\I"!JEI~REl1Jn~1JI (Strength)

- R113Jfl1Jfl11J (Durability)

- m1''l1\111J-nLfOf'l!t (Special Purpose)

m1''l1\111JmIilL'J!1JL~EI\la3JTICl1J::L~ mElU1\1't1~\lEJ U1\1'l~

I~ m\l~1::"!JEJ\I nTmEJ mL'U'Url11J ~ a3J~\I f.iEJ3Jf111~ LLlJimlillil::

~EJ\I LLEIn LLEl::1~ 1J113J11J1C1U1'::a\l I"i't1~ n LLfl::iJlili EI't1~ n'l1J n11'.
A..a -J ~" ..I I).
~1iI11'CU1L~Eln11'ElElmL'U'U",11J~a3J1J1J') ~\lflLLa~\I~1J1JI11'1\1

~1

EI~\I'l1J m1'EJEJ n LL'U'Url11J ~a3J REl1J n~1JI J\I R\I LU1J1u 1J113J

,f1J IJIEl1J U n~tJ1'1'3J ~1 't11 n LLIJiIil::~EI\lIJI1'::'t1,r nCi\liJlili EI't1~ n

'l1Jn1"IEJEJmL'U'Url11J~a3Jfl~~EJ\I U1'ULLIJi\l(Trial-Error) -nEJ

R11'a\lLnIJl1il1nU1'::a'U m1'cU"!JEI\I~Lii El1J~'U';hiJlili EI't1~ n~R\I..

R113J ft1I"iW'l..;' U1'\I LL~\IRCIAa3J'U~'l1JU1'::L~1J 't1~ n1~~1 El3.11nv . .
..: " ..I ..1..1

't11nL1'3J1JI1Jfl"!J1J1~Rfl::"!JEJ\l3J1fl"I13JflL't13J1::a3Jfl~ ~ (Optimum

"-~ ~ ~ "-J
Gradation) ~1tJu1'3J1 CU-aL3.I1JlJlflL't13J1::a3J bLfl::a ~ ",11J"!JEJ\I

,f1~~EI L't13.11:: n11'U1'ULLIJi\l~1 Ela11'~a3J L~ 3J~aEJ ~R~EI\lti'U

U1'::L~1J't1 ~ n"!JEI\In11'EJEJ n LL'U'Url11J ~ a3J LL~11i1::a13J11'CI't1 1 rl11J

101" ..a "" .1" ~"..~a3.IREl1JmlJlfl L't1R113JL"IfElClElLL~::u7::n1JRCUfl1~~~~3J1n.
"'... cl

f1aut3J1I1JI~8.:1f1814ffllJl(CONCRETE PROPERTIES).
."'A ..

n11'1JI1'1Ii1aEJ'U LL~::fl ~ aEl'U R CUa3J'U IJI"!JEJ\IR EJ1J m~ LL1J1.
'l't1 ti J\lR\I'l*1fin11'fl ~aEJ'U'l1J 3J11JI1'~11J b~3J LU1J rl11J'l't1 qj

't11nLLIJIL1JEJ1J1RIJI~1J'ln~mlillil::ii ~A~LL~::~~LLU~\I LL1J1fl1\1m7",

.. ..Is!" ,,, .. ')." ..a..
1J11'1Ii1aEJ'U 't11'Elfl~aEJ'Ufl L't1~fl~~1'1~L1'1 bLfl:: ~'t1R113J L"IfEJClEJ

1" .K ,~3 :'I..a,,, ..I I "
~3J1 n"!J1J LLlJlfl\l1Jmlillil::L u 1JbR1'EJ\I~3JLR7E1\13JEJflm fOfElm7

1J11'11i11~~1E1LR~EJ\I!iElfl1\1£)Li\nfl1'ElU na3J1 n;f1J LL~EJf.i1\11,-

.. a" " A"" ..
nlJl13J EI\IL"IfEJLL1J11n1"fl~aEJ'U EI\lR\lEI\I't11'EJLfl EI'U LR El\I (Refer

1.. A......
or Calibrate) n'ULR7EJ\l3Jmbfl::3J11JI1'~11Jb~3JEJ~ f,lcua3.I'U1JI

I ".. " "...
"!JEJ\lREl1Jn7IJ1fllJl1'11i11~'t11'Elfl~aEl'UIiI::IJIEI\laEJ~RflEJ\ln'U

a3J1'1'Cl1J::m1'ElomL'U'Un11'~a3Jn~11~EI
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1V;; 1 f11'1ViVUfi"FJruflNVii!liJ"fiJiJunf,,1f7IJfl1'1NflN£.;iN(1)

Concrete Property Admixture Type Category of Admixture

Workability Water reducers

Air-entraining agents

Chemical

Air entraining

Inert mineral powder

Pozzolans

Mineral

Mineral

Set control

Polymer latexes

Set accelerators

Miscellaneous

Chemical

Strength

Set retarders

Water reducers

Chemical

Chemical

Pozzolans

Polymer latexes

Set retarders

Mineral

Miscellaneous

Durability Air-entraining agents

Pozzolans

Chemical

Air entraining

Water reducers

Corrosion inhibitors

Mineral

Chemical

Special concretes

Water-repellant admixtures

Polymer latexes

Slags

Miscellaneous

Miscellaneous

Miscellaneous

Mineral

Expansive admixtures

Color pigm~nts

Gas-forming admixtures

Miscellaneous

Miscellaneous

Miscellaneous

... .. 1.J.''' ..10)'" .01
f\i)~n'CJlL'Wi.lf\~'I.Ii('I.I"UIL't1 {P1: fOI£}'Um~n1L,r-.11'ULVi£}fDl113J

fl13J1"IC1 L't1hi"il::L u'U fOICUfl3J'U1i fOI£}'U n71J1L'YI ~1 D'U1.J''j::nEJ'U ~1 El.
- T3JIJI~flUj;)'YIU'U.. .
- T3Jj;)~flLLlJlni'11..

LL1\1~\I Tj;) El 1J11\1

(Modulus of Elasticity)

(Modulus of Rupture)
... ..

m1't1j;)flEJ'U'YI~nfOlEJ

- m11'Y1~

. ...
- m1nEJIJI1

(Flow Test)

(Setting Time)

.
n1~\lDj;l1.13J LL1n

(Direct Tension)

(High Early Strength)

- m3J1CU~EJ\lEJ1mf01(% Air)
... .., .. ...I .01~."' '"

f\i.I~n'CJlmil~i(~ : fDlEJ'UmlJl't1EJEJmL'U'ULViEJL'YIm~\lfl\l"il::L'U'U
g ..

... .. - ~ .01

f\i.I~n'CJlL'Wi.lf\~'I.I't1~'t1,~ : "iI::1JI11"i1flEJ'UfDlCUfl3J'UIJI't1\IL3JEJ.
LU'UfDlEJ'Un7IJ1EJEJ'ULL~::L~EJ1.i\l1'U1.'U;1 TfDl1\1fli'1\1LL~1 Tj;)EI"iI::

.. ~ _.. -..
Vi"il11CU1't1\1f01CU fl3J'UIJIL"lf\l n~ LL~::fDlCUfl3J'UIJI't11\1 LfDl3J"iI1nm1. .

fOICUfl3J,r~ fDlEJ'U n71J1 LL~\I LU'U Ln cuon m1't1 j;)fl EJ'U LL~ ::th::n'U. 't1j;)flEJ'U L"li'U

fDlCUI11Vi m1't1j;)flEJ'U'YI~n"il~"iI11CU1"i11n.
- n1~\lDj;) (CompressiveStrength)

. ......- m~\lEJj;)

- fDl113JLLn1\1t31 .

(Compressive Strength)

(Abrasion Resistanc~)
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., "'
'I4~"lI1I
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a~"a~"lIII~AII~n'~ i1~{!J'I4an

1. A~,~a'~"aL"'l~

- fOIEI'lJn~fJll""fi

- .yl1\11'IJ1~'IJ1'IJ

- ~'IJ1fJ1f01fi~~EI\I~1fi~a~

- m~1cutl'IJ'iiL~'IJ~..

- 5fJ1~1rl1'IJ &J'lJ/~\I.
J' ... ~. ... ~. ..I

- a1~fil?l'IJ1'riLfD1~/a1~~...,m~~""fifi'IJa\l..

- a1~d\l/""'U1\1m~riEl;1

. .
- Elru""f)3j~11. ..

,
- n1~\lL;~,;i'IJa\l..

- fOIEI'lJn~fJlHm~L~£h

2.
. ., ...

mit~"lIII~AII~n'~
,

- n1~\lL1~LL~n (6,9, 12, 18 i1T~\I)

(1, 3, 7 1'1.1)

- ~'IJ1I?1f01fi~~EI\I~1fi~1~

- m~1rutl'IJ'iiL~'IJ~..

- al?lrl1'IJ,t1"jEl'iiL~'IJ~ (WIG)
0 J ...

- mfi\l'Yl 28 1'1.1

- T~I?I~aLLfJln{11..

- T~I?I~a~I?I...,£J'IJ.. .

... 0'"
- a1~LfOI~fil?l'IJ1

,
- a1~~a~LVi~(Pozzalan)

- ~tI~1\1/~'IJ11?1~EI\I~1fi""tJ1'\J..

- 'lma;~n1~\I
,

3. A~'~"~"'~
.. J'- fOI11~'Yl'\J'lJ1

- fOI11~LLn~\I~1

- ~'IJ1I?1f01fi~~EI\I~1fi~1~

- tIi~1ru'iiL~'IJ~/lIiJl?I'iiL~'IJ~

- i~irl1'IJ,t1"jEl'iiL~'IJ~ (W/C)

.~ ,,~..K ...- u~~1rullEl\l11\1~'IJL'lJElfOIEI'lJndr;}
... ,

- a1~fil?li.nViLfD1~/a1~LfOIjj~a~LVi~

- 'Yl'IJn~I?I-r;i1\1

- 5r;}~1'Yl'IJ1~

, ... ,I, ..
- 'Yl'IJr;}ElfOI11~fi1/m~a'IJa~L'YlEl'IJ

4. m, ~f~,~.wLflf1t
... ......

- fOIEI'lJndr;}""1?Ir;}1'IJEllI

- fOIEI'lJn~r;}tlf'\J~~~'\Jl~LEI\I

- fOIEI'lJn~r;}l""fi

- fOI1'\JfOI~T~I?I~a~I?I...,£J'IJ... .

- 'iiL~'IJ~~tJ1l1;1

- Ldfj1r;}~a~.
- ~1fifOlfi~a1L1"iJ~tI..

- ~\lTfi...,~~a~

- i11\11'IJ1~'IJ1'IJ- Shear-Compression~\I
...J ;r... ...

- lII?IL""'IJma\lh~l?IfiaLLr;}nd11a\l...
,

- n1~\lL;~LL~na\l..
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.. J'- Fl11t1'Yl1J1J1 (Water -Permeability)

(Creep/Shrinkage)

(Flow Tests)

(Acidity/Alkality Tests)

.. ... ...
- n171'11J1JI1 LLfI::t1f;)1JI1

- n17Lt1f1

- Fl113JLtJ1Jmf;)/~1\1

- t11J171'Yl1JL~ (Fire Endurance)
..,

- n17'Yl1J1'I11t1L£l1J

.. ..,
(L£lElmLtI\I- fI::fl1 £I) (Freez- Thaw Resistance)

- 1'111t1t\'1 (Fatique)
""..J"'''' ., ~....F'l8~n'jfll'l',"1J~'~WLff1t : ~::IJIEI\l1JI71~aEl1J'Yl\lI'lC\Uftl1J1JI.
"" ~. .. .., , , .,

FlEl1J mlJlL 1J afl1~ Lt1 fl1 LLfI::LtlEI LLtI\I 1J11LLfl1 LLIJI"iI::L1J1J L~~1::

.. ...,j "'.1" ~...
~qlJlm7t1~LfD1M'YlElElmL1J1J1JI1t11IJ1qu7::a\ll'ltlEl\l\l11J1J1J ') f;)\I

,;\1E1Ei1\1 L"li1J .

~,~'lI81J FlEl1Jn~IJI~::fJi'EI\liifOJcuatl1J1il'i1\16J ~\I;f
.. ... ... .,

- 1'11J1JI1LLfI::t1f;)1JI11JEI£I(Non-Shrink/Lowshrinkage)
"". :

- tln1f1\1L7t1LL7mj\l (High Early Strength)
"" ~.. ""- tlFl11t1Lt1f1f11Jf;)

..
LL'Yl7n"lrtl'Yln"ilf;). . (Flowability)

- fJi'11JLL7\1"i1t1 LL7\1nf;)-

LL7\1LQEl1JL~~ (Shear/Compression)
"" ..- LLfI::tln,.:i£lf;)Ln1::

I'IEl1Jn~IJIL~tlL~~ (High Flexural Strength)

- etc.

~'~F'l8~n;fI L'Ma Fl17"i1::fJi'EI\liiFlCUa3J1J1it1f1n~EI.
- Lt1f1L~~1£1';\1LEI\I (Self Compacted)

- hiLL£ln,;\1 (Non-Seggregation)
,

- ElCUW1Sj~n. .. (Low Thermal)

(Long Setting)
, ,

nEllJl1111

LLfI::ii"li1\1 L1 fl1f11\111J

L~1J11J (Low Slump Loss)

- etc.
c; .,j~..,.L,., "" .........

~'~L~IJL~':: 1J11t1'YltlL1I'Yl1LU"iI::IJIEI\ltll'lcuatl1JlJlt1f1nI'IEI.

- Lt1f1L~~1£1';\1LEI\I (Self Compacted)

- hiLL£ln,;\1 (Non-Seggregation)
, , .

- nEllJl1111 (Long Setting)

- ii"li1\1L1f11f11\111JL~1J11J (Low Slump Loss)

- etc.
d..."" .. , "" .,j., ..

El1J"£I\ltI\l11J~LfD1~1\1') Elntl1n'YlL1J1J~qf;)m7t1LLfI::

atl77C\1J::LtJ1J L~~1 ::m&~\I ,;\1E1Ei1\1L"li1J \l11J nE! ai'1 \I~1 £I

LL1J1JLFI~El1J~(Slip Form), \l11JL'YljoJEl1Jn~IJIHLL1J1J (Intrusion

Concreting), \l11JI'IEl1Jn~IJIHn17fd1J';\1(Zero Slump Con-

crete) "IfI"I ~\I"iI::fJi'EI\lElElmL1J1JLLfI::1JI71"i1aEl1J~q~m7t1
,

iJ.. .,j ~ ' .,j., .,...
1J11\1 6J "iI1JL 1J'Yl~ElL"iIIJIElatl77C\1J::'YlIJIEl\ln17LLfl1 "\I"iI::'Yl1n17

~i\1JI

n1'i 1.ffi18Un;GlLL1,iI-;J1."aJ

LtJ1J~'Yl711Jn1J~11F1E11Jn~IJIL1J"li1\1 10 tJ -n1\1m!1"i1::ii

1:" ... d .. ,
LL1J1 L1JtltlEI\I IJIfl1 f;)1JI1t1t11J1 f;)LLfI::fI nMCU::tlEI\I\l11J "lr\l L1IEI11

.J ... .,j ,., ~ .1 .,-o1\1n17~ (;JJ1J1'Yl~11Jtl1"i1::L1J1JL~~1::EI1F117LLfI::,,\I u fIna71\1..

L1J Li:i EI\I LtJ1J rl11JL t1 qj LLIJI"l1J n17n El ai'1\1L1J"li1\1 l'iEl1 U "iI::L tJ1J \l11J

'I. .. . ". IT_" T ., JI JI .J..
L1Jn"iln77t1t1E1\1mrn7qf 1.JU IFlt17E1 LI'I7\1a71\1~1J.fl1Jtl1ntl1J LLOU

a1J1t1ti1J,C\1J1Jt1U'Yl1\1,a~11J, 'Yl1\1~11J,7C\L~~1,h\l\l11J
'I..I.~ .. 1: ' .r iJ.. ., .. .. ,
Lnn1 t17E1L7\1\111JEllJla1t1m7t1Lt1f111J L 1J1JI1J "iI\lL1IEI11\111J.

I'IEl1Jn~IJIL1J"li1\1f1f;)LU"iI::L'I!1J 5 mitlt1f1n ~EI
. .

m1l1N3J1n

- a3J77C\1J::a\l..

- fnfl"a\l..

1'1113J'Yl1J 'Yl11J

- n"iln17~LfD1M

~\I,r1JL1JLL~tlEI\ln17~i\1JI"iI::fJi'EI\I L'I!1J~\ltR3J1CUalJl71n17

~ i\1JI LLfI::n171'111J 1'13JFI CUfn~L~ 1'171J1\1"i171J1f1E1 f;) m::1J11J n17.. .
"iI1mLt1ri\l~i\IJI1'IJIC\~1J, n17t11Jrl\l1'af;), n17F111JFltln17~i\1JI. "

~.,.. ''''1 ~
n17~a3J, nT~Lt11J7n171J1E1f1nFl1L1Jn17L'Yl IJIflElf;)'Yl\ln17..

1J171~aEl1Jl'lCUfl1~tlEI\I ~i\IJI~flmi\lJIt1cusn LLfI::n"ilm73Jul)-.
... ,.. .,..... .,... ., .. ""

a3J~1Jti7::t111\11fD11m~71J~f;)1IEl1Jt11J1\111Jn1J~ ~flIJIFlEl1J mlJl... ..
.h 3J n1J ~ ElEln LL1J1J "iI::fJi'EI\I ii Fl11t1 L-n1L"iIii\l L"iI1J11J173JnALLfi::.. .
."1 ., d., ~..,., ...

LlJ1t13J1 £ItlEI\I ~EIEI n LL1J1J "lr\l~::IJIEI\lLt1 aElf;)l'IfiEl\l LLfi::7E1\171J..

n1JL'YlI'IUI'I LLfi::1gfn7nElai'1\1mt1'~~i\IJI~fi (Production)

~L~1LLfi::rl\l~fiii\ln17U7::t1Uf;)Fi1LL7\1LLfi::FhLi')1£1l'i1\1 6J ~1£1

.,j ~..,~ , ., .,j ,.,j 1:1 "" ..
L1fi1'Yla13J17C\fif;)Lt1 a1JLf;)3J1 n'Yla f;)L'Yl1'YlL'YlFlL1J fi mLfi::1'Yl m-.

.,j.f. ...~ 1:1 "" .. "".,
n17'YlLElElEI11J1£1 f;)\l1J1JL'YlFlL1J fi £In17~flj;)I'IEl1J mlJl~::IJIEI\I'. ..

lJIa1Ja1J El\IFl113J fJi'EI\In17t1E1\1r:J1 £InElai'1\1 1~

i

1
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iEl roI1"J~~1"JCU1'1'IJfi1"JL-HroIEI'IJn1(;}LL'LI'",ILVlaJ '1'IJ a1'IJ ~
..I... ..." ..I , ... ~.I ~ 3Lm.l1 nu fi1"JLft"J~ LmmmL'IJ'IJ LL~~~1 mn'IJbu 'YHI'IJLY-I"J1~

EI1roI1"J'1V1qj~'lJ1U,t1V1'IJn~1n~'IJ(;}1~~1;U roIEI'IJn1(;}mi'

'IJEln~1 n~~ihn~1 CU~1 n U~1 ET-3~~~EI-3'1i'Y-I~-3-31'IJ'1'IJm"JLr1

... ... ..I 1: !I!"I"'''' ~
L"/J1LLUU'lJEI~'YIftl?lLL~~~~(;}EI-3"/J~l?IroI11~LtI'lJbY-l"J-3bVlbl?l 1?1-3'IJ'IJ."'... 1 ..I '" '" ...
roIEI'lJm(;}~~(;}EI-3LV1~1~1n VI~~'lJ1?I LL~~~roI11~(;}EI-3fi1"J

..Id..:"'"", ",.3...",
LroI"JEI-3~EI-(J1~ LY-I~-3L~ n'IJEI ~ roIEI'IJm(;} L"lI'IJ'IJ~~(;}EI-3~ ft~"J"JfI'IJ~

ft-3Lrlmnum"J1V1~ ii"ll1-3L1~1m"JYl1-31'IJ1~'lJ1'IJHm"Ju~n..

;1 EI1~~EI-3m"J';1~-3L~~u"Jnft-3LL~~iiLft(im'Yl1-3ij~u~~'1t-i'..
0 ... ..I ... ...
m~-3'Y1 28 1'IJft-31?11~..

roIEI'IJn1(;}';1 ~-3~-3ii'1i1'IJ"J~uu roIEI'IJn1(;}it1 L1~~tI r?11-3')

L"lI'IJUeJ'IJ~'lJit1L1~"JU%'lJa1'IJTroI"J-3ft11-3it1L1~"Jtfl'IJ-31'IJft~1'IJ.. ..

Vl1E1'Y11-3~1'IJLL~~%'lJa1'IJit1L1~"JU"/JEI-3E1-3REI1ro11"J1:-J'IJ-3"JElU..

EI1ro11"J Vl1E1I:-J'IJ-31u,t1V1'IJn"/JEI-3E11ro11"JLtJ'IJ~'IJ roIEI'lJn1(;}

';1~-3ft-3ET-3ii roI11~~1 LtJ'IJr?1E1TroI"J-3ft11-3Lft1"/JEI-3E11roI1"Jft-3Vl1E1.. ..

T " ... '" od!I
roI"J-3ft"J1-3L"lI-3t1"J~nElu"/JEI-3LVI~mtlY-l"J"Jcunu roIEI'IJm(;} OZI-3b'IJ..

EI'lJ1ro1(;}D'IJ'1n~~~iirol11~~1LtJ'lJr?1E1n1"J'1i'-31'IJ~1n~'IJ(;}1~~1;U

~,Jq t ... r'" .
m'IJ L'IJ-31'IJroI"J-3ft"J1-3E11ro11"JU~~brol"J-3ft"J1-3ft~Y-I1'IJ

'" ..I", od 0:"1 ' ~, TroIEI'lJm(;}'YI~roI11~'YI'IJ'YI1'IJft-3 0ZI-3~1Lu'IJElm-3~1nb'IJ roI"J-3..

ft11-3'Y1n"llu I?I 1aJ'-;1f11~'1'IJVl1E1f11~'IJEln (;}1~ftf111~LL1I?1~EI~.
~L~~roI11~1'IJLL"J-3~1n~'IJ(;}1~~1;UL"lI'IJ~'lJml?l,,t1~,j1Lii~,

iii~LW(;)LL~~EI1m f01ftntl"JnnEl'1t-i'Lf;I?lroI1fuEI'IJL'lJi'IJ~1~ Dn

J-3if cyVl1"/JEI-3LY-I~-31VI~ LL~~t;!U~LVI~ r?11-3')roIEI'IJ n1(;}~-3~f)-3ii

roI11~'YI'IJ'YI1'IJL"lI'IJ ~EI-3.y;U,t1, 'YI'lJm"JLii~l?Im~~, fJ)U;1

LL~~VlI?I;1'\!mJ, 'YI'lJml?l-~1-31~~, 'YI'lJimw(;}l~, 'YI'lJ1w1~

LL~~'YI'lJr?1E1m"Jm~Yl1.zi11~'1'IJm"JnElft11-3V11 n1~~~1"Jcu1(i-3

roI11~'YI'IJ'YI1'IJJf-3LLr?1m"JElElnLLUU~~1 '1t-i'f011I?1LL~LL~~1"J-31n~1
.. '.

'\!EI~~-3 LL~~~~Yl1'1t-i'EI1~m"J'1i'ftEl~EI1ro11"JVl1E1TroI"J-3ft11-31~. -

.,:.r
m1'IJ1'IJU-3"/J'IJ

roIEI'lJn1(;}'1'IJn~m"J~Lf01~L"lI'IJ m"J'liEl~roIEI'lJn1(;}VI~1

Vl1E1ro1E1'IJn1(;}it1V11un~m"J~~Lf01'IYr?11-3') UEI~iirol11~~1LtJ'IJ
..I... ...'1 " r d~!"I"'.'1 ..I...
'YI~~(;}EI-3L"/J1~fI-3fOJCUft~U(;}Y-I'IJ~1'IJLY-IElbVlbI?lLlJ1V1~1~'YI(;}EI-3

m"J1~EIU1-3fI11"J roI1"JEIEInLLUUa1'IJ I:-Jft~~~~EI-3'1t-i' ftElI?I roI~EI-3

nu ft~"J"JfI'IJ::(;}1~ftJl1't'1m"J'1i'-31'IJ(;}1~~ ~n;1 ElU1-3111.'IJ
... ... ..I :"1 '" ,.J' ~

Vl1"/JEI'YI4 Lu'IJLY-I~-3U1-3b11'IJLr11'IJ'IJ

'J.J't1if"ill
~

fIIa'U.n;(;J LL'U.1 L 'WaJ(;J13J~\t 1 Lif'U.a L 'U.'1J't'IfII113J.aLaJ L.wu~

LyJammn1.l;'1J1.I'~ib'W<lif3J~8~flla'U.n;(;J1~!JLf~L3J'U.~LLi\::.. .

if1'Nif3JL~3JL~~fII~if3J~~~a~flla'U.n;(;J(;J13Jif3J"a'U.::~a~.
'I ,:, ",'I", '" t

m, Lf~1'U.L't'I1'U.'ULL(;Ja!J1ml::n'::(;J'U.L'WLn~fII113JfII~if,,~m'fII.

(Inovation) 't'I1~1fif1n"3J1f11'~if;1~ L't'IfllitfllLLi\::n"3J1{

m,,;aif;'~ f111'1Jf'hl'1JL't'IfIIL'U.Li\ii LL'1J'1Jmtaflla\U1;~ LLi\::L't'IfII-..

L'U.Li\ii~1'U.flla'U.n;(;J 4~.::if~ L~3J L~~~1'U.~if13J1'a1.l'::n'U.

fIImt11'WLtl.'U.m,1.I'::'W~~LL'~~1'U.LLi\::9li1 Lf~1!J LLi\::na L\4.

Ln~fII113Jat'U.fII~LL;1uL'~ jjfll113J't'I'U.'t'I1'U.L\4'1J;m, L~6i(;J13J
'"

L.(;J'U.1'3Ja11.1,::'W~~L~~~ 9li11.1ii~~m'LLi\::m'1ht~;mt1

iin~~if13J1'aii~L1i\1m' Lfifa!J 1f11'~if;1~L~!J11'U.1'U.1~!J

1.I"fif.1 nm,'lia 3.1LL'lI3J'W;a1.l;'1J1.I1~LLnL~ L~ '1

4faf)~a1~'1J~fif1n' Aa~a~";1f11113JL;hL.~a'Wq~n"3J'" ..
oiJ'U.!1'U.~a~~L3J'U.~ LLi\::if1'Nif3JLW3J L~a!l1~aa~LL '11 LoiJa

Amirl1'W L'U.LL'U.1f11113Jf)~'h~1!Jm'aan LL'1J'1Jib'U.Nif3JL\4

ifa~fII~a~n'1Jn" Lf~'U. L~!J~~a8f11mif3J~~~~ L'U.iV11'WL'Wi\1
, .

c; 'Io}1", dI 'I I '" ..I,
LLi\::if.n1'WLL~~L'WL~3J1a~if3J"a'U.::if~if~ L'U.n"naif"~'t'I~1!J.. .

jj,h i~ if~ L\4f11113J't'I'U.'t'I1'U. LLi\::if13J1,a 1.I'::!Jn ~ 'U.~1'U... .

WLfif~1~'1 L~ if3Jn'1JfII11aJLiJ'U.1fif1n'L'U.!1'U.::~1I1~f)~ 111~";1

"'1.ifa'1J~ LLi\LiJ'U.LLi\:: L f~1'U.LiJ'U. N i\~1'U. ~6i~a~1 fif1n,..

- Ylnfl1'U..::if'U.a~fII113J~a~m'~a~i~fII3J~a~1.I'::L 't'Ifif'll1~1~!J.

- '13.1 L'U.!JfIIL'W3J1fif1n",nfll'U..::~a~tJnN'U.L\4Ln~fII113J,j1'U.1f11.. "8:
WLfiftt 'LLi\::if~Ni\L~1.I'::L't'Ifif'll1~L.;qj't'l1~L't'IfIIL'U.1i\iiL~

'" ....
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