f" “ % / K"M'{;"’}SJM_%'L/
! -.Lyu,b t C_QHLMEd -‘-fh /:;wijff '

i

€ m@m o wconontlz % s whin The mabala]
2o e_m-IDDALCP 15 wealho. , walern, By »d\_um'itnifr Y em € xjfmd_u_z:’
ﬁtm&,’f»} %’ jlfma

v[bﬂ o et ‘U‘D“ XOedinioaliomn

-ibhd/ tea] ]':vurququ C}r\mc_«x.d WB)D\-D‘Cﬂ/ﬁw_j;)
,?/:3 va?q q/ j’l@uﬂm@m ' -7 Ca)\bﬂncxj:::—r?
— {\3 ‘L’uf"T Sa M J‘fﬂ-"a” — chlfe. S N
- Alarien e GWAW
e ‘Fﬂt":‘ﬁ" . -7 /&L.,Lpln:[‘ U:\_:LK OLLLca @'U:TQK

N

D'L\ﬂf)fc@‘ Md\nﬂﬂ -frh'”caﬂamzt &

The. V205 TNV ppli Bb,@nwjz Aue 15 ]b{mdAJ,J W s
wAa:ﬂlT_h mdm oo {J‘b—"\&mW loody e,

, %’“‘L‘*W’a’? & :[L@u”mm

&M% miﬂ?«: “D"LE*ULAA’ 'Dd[( /_‘-OL’\d‘L_/bA_CA:L‘LU-{') sb\%duiﬁvw Lo
\,c,tmr_)-m ’, cxP,mdfr uPTB o W[um @ir Mui— 10/ Jy«j Ma
Jdgm/wmj:& Jg&mﬂ%h/ﬁ:@wmm,

&Jﬁamﬂimi& W“ﬁb‘m@
Ml,q%,a\w.

,ELMMP,:.
\ :jw







P <L— CracN

4 Ao
poetn v ;P P%%‘f:: é—.h%

l] Ternstle e o rerrakitin By Lok f)nmm o /wam
A % volirme.

.EME?;’_
:‘%’DPGJMW Mi}i’ _

- Measunomend o wom,i—@%_ 397

 The somosd” o FE T can b b %m Jbatwng
e TR

() ows o W{W%W M»;;Jwﬁ B e m-D‘b‘Cdelw
-5\7 S
(1) wldia pomic f)ulm_ \H-LTU-% rislthodd
%) @MW% JocTi mlRod] 4;43 ASTM
.7§hﬂw~cam Zﬁm_wlﬁ' ubﬂ‘i’fb Umtmo & HaEmnlb’ CﬂSTr‘D »{)swpu/\a:{]
p@muté Tl
_ o Tyl X /?T N@Wﬂ et

500
Voluwrt Ay DF Rranky
= Ho Unaadin
No —60 mw FLnb-ﬁvmw

(:)D '_|DD ,/(.ﬁﬁdv-ﬂ:mna

— e AL e b

Cm e e Tow de AR



Todaer Sofliencing F§ D -
: u _
> walin— Cemral alio

mﬂ/& rolno ¢ %%j

%a/h "O,C @M%@@M@%%w@%%ﬁcf

—7 P@Q%VM \BT)——/&:Gmojfom ETrCcmmZ@__a; C SC,D

Sy o Vetame ity C)
e ‘D’]T r\jgfd_}y C '\7,\,7

Sy X Fe ]

sy o fpondlion ofy g
Pdfnazﬁo‘u-wpoblm& C“hmuwj o T oo vol C/)M F%J

=7 Nolﬁb’%cb/y |
Coneniti fobided Joaw;n@a m;g 2o o wiven xdaa.-.&?
/mmj To womdile 1 cuels . - | -
MW%MJMH$J

¢ Muﬁl mﬁ?;&w JIT[?I-'\JMQW {)b——fu?._/
Dﬁfw‘mﬁﬁ[;ﬁmw W—EWMW
ﬁM%WM&;mohbm,&iJmm#w%%

G ASla

e Al S

[ R I S



o=

bﬁ(\’-‘k‘-’\f(w\ﬁf\w moasune Sy 5 -~

. 3}\2 e 431]_ \,GU-?JU e,-wx—t;afm_e @A Lenncneld ngqwﬂg The.. uho/&/\i{,i&l%

o Fed .
¥ Lo o ' e,

uCJu_c:bi ucuun r\fﬂubv me ww) .uj\f‘w:b @Jlouj v{]g’LL.L QQLP\M\—/&LD-{\
‘E%)*\MJL vahm »k\LLlUrﬂa—ﬁ OULLAN

wa{;\%w #U-M—W Goninddts 5

Absasion) *— it .is the  procecs of scuffing , scmjcchinﬁ
Lu@(ﬁiﬂg dowﬂ/ oY kObb‘]ﬂJ M&ﬁ {-} con be \\ﬂ)(eﬂ_l(i()ﬂqj%

imPosed i q contomolleq  PYotess DEmJ an abasve.

&)
CUQGS&SNO(? Cunj@.j @_P, Hje SU‘{EQCQ )Z)d Eﬁﬂ']tiOﬂ.

AVSes oE }lbsaqgian e

——(omc} boine Poﬂt\c\es ot cavse ab@q%xbﬂ

~  due Qo hea\l-k\j PP Coqd\\cmﬂe-

- . . eY\J&S
YO\’P-?\Q sutfaces - abNasi o OE Reave and  Pavem

. . v ) . ' MQ
May esalt Com  Produckon  apevation of  Vehicolas loalfic ﬂj

industsial Ploors are sublected {0 abmasion by S}ee\h S

v i

Vokes) oNee AT Cp (e



a’r)Db\\U SeEn '\ﬂ

PCN@W‘\@(\{S II
- Tadstoial Llacvs

Prevention 0\% akasion -

US‘\ﬂ(j high cempressive s&menjﬁ“ C%’ COWC‘GQ@

Resistance

Gyeded o@g\régales NPIOVE S  The  @ea Yeslstanle

O&@?F\'ﬂg mes of  Dowesn  walesn [ ement  yekio

- VQOCUGS‘_QL

-

PYachca bﬂe sﬂ oM

omgom_)tj JG e  conede also lnmease The weal Yesistdnte
2fo5100) —

to weov‘mcj asvey of  surlace by floias

- h\ah e o ci\‘d J% @mh - PQSS\‘OS
soffce e dop

cCQlises O_‘Q e‘fOSiO Q

a0 Concened e

sxface  wear due Yo
oatnoos  Llow.

mq‘m\d obseaned N
- H\ydmwﬁc _nguc)ce\’%

sl wdﬁ aPz0eN S
sEW\in J hos\Ng
Slurce ey S

T dyainege  conduits

Wined  Dinings
_ _E\@o‘fs_o% channels @nga h\ahﬁqegooi)&j wate & .
~ wateyn wnlops qeit.

’055{\68 e P}e‘( =

—




’r’b\ &N e‘,-ﬂ];fd” GWE Q\FO%]QD -

—————

p— —_—

- Q;w xesis‘\m&» abyacion 0 {he welocilJ fonge W-bm)s

toﬂueﬁe shoold be MQMECLCJ(U‘{RC% Us?ﬂj @ wle yalig (%

048 and choold  hove a S:\(Qﬂﬁ”\ nr)éi“ Bess than GoMia .
- -@)Y ‘iﬂe veﬁoe\&J Yaﬂ{j@ 6~15m)5[ gg’ecfc& h{@h erEomOﬂCG'

(:‘ \

ohtvede hca\s\ﬂa Hookg]mg’cgr Cement ad 4 matimom

w‘ R . L . v b

C valig % OGN N whien e micygdeuclwe e modified

" sollable

m\ﬂeeslo& Qaﬂ\.\ﬁ%\)‘(esl ghedld ke USed .
. the Plow 1o wonlinovs  ovean QODa Peviods -
and . | |

Q V@&QQ\ t\‘j X Ce QCHD(? m\g p
Measyreg suggested el

3) A JSs mm

™e sPe_quQ f*roa(ccjd\fﬁ,
aye Osed\

hee  sacificiall  Jayem of  wigh skrength
oncseke @) geantde lotegoaded  olth e mncvede below-

0) mYee coats % SAPEXY  vesins dsmm thice agplied evenly.

) A\ _?rojteelr{'\fe anggeaw cDB

| @P@-\j Nesi mosta made with
AbDasien | @eﬁﬁs{ﬂf‘d’ -

aga{s .

50 0 e‘ﬂjf?ﬂ@me _éQSﬁS/ 8:\@@& ?&Q)ces QQRQC}"‘GT\ e U‘m“_
g \Dined with

A pseq .

CQQQS}Q%Q Mage c,g\\.\“h S&QQ\Q E(\;(Q ‘(ek\—%((emeﬁ

Sgreeﬂ BEiove -Yeiﬂ—?@fced ccm@reQreis es Peatal

J

&D\XCC-\\Q»QE A0 %&mﬁeis heye Qho\ﬂges in Cvogs— 5~ec%{gn INWE




e Hn ‘ ‘ |
Penng \S de&{‘ﬂec} s ke jﬁ_m,tma[r”

he
oles  on he 50{?&[& L the L@ﬂCYE!E’. n this
Pils cmd C_o\:igj develoPs. 0 0
o O
-~ Thee ome smoim d\@fﬁe&@( °o °

—

Mogt de stewclive.
\/@ﬁ’ Aot 1o de:QeC&

di 86,
VEreolt to e\JQm\@_ lgkp qugmﬁ@mzj {663(6
Cases QP Piﬂiﬂg -

N A | S
) 0N e e . Qna C'._Q\lm&ﬂ(e - M C@'a 6000*51:‘65 iCe Clﬁc}

oW that ame le 2+ on The socface can cause PIEEING

" Bom  the ejde of freeaw'na “ang me\%{ng fo “\S’h} to a@ff'

10 the sunhghj( e n?mgj nelt and The (e ie pene tates
the sotface 09 the Concvele; and @il Feese aja§n u‘)r r\‘?jhjf.
The - enpansion o the ice  wln e Lo suface of wncrete

cmaters which wabiave fo exfod

sy voptores ¢ fomniog iy
(pdes Usua”j Sfeciey S}menjm o mives i theis»

C@ﬂdi H805 . A ljomeg)' s\xenj
H’)e EEfeC% % SHOC +

e ™ focall bu;\amj

c\lma%g i COOQYe{ﬁ s Jess- @d.\e‘f'-.-

fYOAﬁG ,, Al jess  resistance e



' \ - ". f
”/ (ﬁo“w}e 3635"”&“"\\@“ from  TmPoepen ?&?Q("Q'Wlef\f

aﬂc\,] k-mlsh"\ﬂj ‘Te,c:hﬁ\\q/L{QS

ks o(cO:N finish8! coviﬁj §MPm©@€5\1j- ‘l')v
SQ(K?QCQ n@‘\\r QD\_e—Ct los  moeh wcéqea\ cafy esctee %\Touah

ENQ Povalion. ad . a\se f)\\;e ProfeY S@C-Edce_ B\(\S\'\\\(\j oY}

Cbﬂcmg&@ -
) hjg‘f@jof\es an d &mueﬁe clejwadald@f\ = D qui oggx'egq{&
el \ : Yhe
ol e,i\(hESﬂ nggcde Ck c‘nem‘w@g @Qq@lloﬂ -khcﬂf b@eq‘KS_ Acof

Conemede F has excess porosity thax Poo\(\(j ‘(88\‘53(‘3 ™e

-EYEeSef{hm cgc&e..
> i\ae, mainlance aﬂd' P{eveﬂk\Oﬂ — : _H(\
\ Sl
- s and \Ce \emQ\JA Ca) clms‘c\cawﬁ reatlte ®© j
ovessy the Yeoshs |

sk ang othes ice me\\\ﬂﬂ
ﬁc—zcassﬂcj _@(— Sq@gj

Preven tlon of  eibting

__________.—9

ccc(\?mﬂae’ caq\ -be an SV 00S

D polycole  Easipaten -

- . . .
~ A POQ\(Q\QQE_ ko0 el res\n that can oe o the

) ‘Y\
g&f‘eﬂjl{h £ an \(\A.L\S’(a\\og\ oL ﬁ\cﬁge& Eloo !

oY g poors.

) A [ HA A A
~ b ol Go on and Nosidel o agyittey  BO go-qo B
oniN oDe. day-

J e T B e e L SR

I N L - _—mm el B R = P T e S T P T


http:�.-".-��

_——

V) Floalex E’f‘ﬂc [eos) OOQJ L
T heay l—quPrc o diliens
¢

— 9t 1s pged N

P]Qcmgﬂ Jou caf J(U\fﬂ | he resin

(7 mmﬂCj  the Saﬂcif
doﬁ NS E &efeﬂdk\(j

You  (@N mayre e Yegar )

it @ Bn of mostasn on

0PN hoty  roel $angd  You add,
YU“Y\J Qﬁla( \f@?ﬂﬁ H\\Q H\TDUJY) *_‘D as U‘\\Q@— as Yoo \\ e .

9 Fas)- SCYE’Qq)' é:lemé{qg)d . D hecwcj d@mes)dc
3/) \13h{' Tﬂd,uﬁsmga use

- SR ﬂdug emai areaes
D Fasl— scveeqd chim?f‘”‘qi o D hea\fﬁ jOSf?

-

‘ a (0 A\lmﬂ
5 EGSJ~§¢r864 clevible. -~ D ondes) he J(\OJ f

— D excessive Vibation
:> £asl - screeq Ex%manqﬁ - ) e&‘ma] ses
feliation ) % - the. . fask- screed (’xoémhs ave 'eme“ef_\q

for Smoo{hmﬁ Ol;dr SMQC\CES k\«cﬂr ave  elnesy dqumm&\f\j
m&\s“r dzﬂﬁ e X SO*PR\\ea Wi

oV, P(He%. s;\me&y @\ the opec
0 &e\f@ﬂeél

wodes a0d feof st e swface. e i e

o ot Me use of @0 ﬁ&e\(&Me:ﬂ Pr an Develler is lire
@“CFU and eastly

a ogke whesme e ﬂenf(h qu the fins @n he

Afested N aclosmdante  witn e 3ot o2 seveed  yeammed:

[P S -

[ r e e eRE—— e AR T e e n e em s



I

! "{.‘7__ e i, o™ &
.“ i C:'“‘:.;}?;O ﬁQ\C‘ Oﬁ e

! B __(‘_'7 ‘;:“ .
R
ve o #

\" /‘q_ o 0,0 ~ o
OefimAed ¢ Whenevey Concyete T E-XPOS‘:QA o the

akmospheve (6, enbeva Sobo the Contyebe and 't
~eack wibth  ColOoR), and p“{oduce calefum cavYbonate

[ Cacen). Thla procerz Ta known as cavoonation

Cogy & Ca (o H)a —> CoCo, RO

°

Sowee of caloWs, ¢

-‘A_g) -Udﬁ al  ¥oow Tha&_‘h\delvd‘c?of) of cement

majoy  coause  Jox colou),

The Goques  Lompounds (ke Hlealclum & fcake. and
4" cal é‘?lem. sficak veacg% uSith CQ“;WQﬁ{ when wakey T
dded Co.LoW),. ond ,sémg amount 0f heak P
\\bevaked |
Caz
+ o+ Lo —> (o lOH),) Lheat
(2

qeneval conerete  hag rTa OL\\ComTE&, ‘e, [lg‘g_[g),?)

_Due__bo thid CaTbDﬂClH@OD Pu caelc' veduced and Y& -
etfecks  the du\rabﬁ‘ﬁ% of (tontvete




SHehemabkhe '\“epY@_ﬁenngﬁ_i571—&.\%16@0O\QOD :

Yo

CC\LOH]% - A i‘r

(ol v

colCs,

Tn "he zone. X, the. zone. neavey ko Qmo&phexe
- i wnd St (s deforited
the CO\COH).L Yeacks with oy  an WL i
_Clb’ coCe, 10 POYER

o The Abne. j_r/ He m‘?&dle SONE. \go;’ne of The;&eﬁ}e

+ Neoeks uith (05 and dgp@f’)\[:ﬁ’d as colo
HOMe - Yemaing |

Co (oH)
3

Aome

IO The 2one M, The goNe.  Yraver to )Cﬁe_' Yeﬁm[\mcemem

] >
the. CalOW),  Yemoing uny eac bed

Depth of carbonakion :

The c_drboﬂo‘sbﬂ' attack Y concvele

16 Caleulobed
"0 bermg of depth |

Measurement §
S E el

s Coﬁb OﬂQﬁOﬂ 01?) MEeA s u\[ed b% u?)@",% P})ejb()%\ ng
aoluton .

when PheﬂaP\fhalelﬂ % vp\@ﬁ@d o0 st ¢ O”C‘f@%ﬁ

. . PR T St .
[ - - Bl



Sjocke  The cavyonated Zone Yemains &Same , whtdle U

H

_Coi}fb,t\f\&%ﬂd SONE  aYns p‘fn\c} 1% ??; becaupe Phef\(‘\fbﬂ‘nleh
e &ﬂ\c 0 hmxcd\) o\\lcqﬁ?kd, condTron

anca¥o onates gone

'// Fa

Areel bay
catoon oked

N
e 7 &oﬁ
- /]

/__-

T

PQC-’cO‘fs ﬁﬂ@\ueﬁcﬁna Cmboﬂ@‘cfoo:

-

s \'&\IQI\ o+t uokey piﬁ poYes » -

a.whep The pove Ss C.omp\@%e[ld, Alled vl b wo&ﬁ“{, o,

Q
diffuzes s\oxo_l\« and b bkakes ime 1o veact, 'heﬁce/

Ca oo natinn le &6

k. wohen e concyele a8 complel:el% c:L‘ﬂi,, Co, emaling

: ao\(?e,ow_s and doer nok yeact . henee }-cmb_or)qﬁor\ \Cos

carbonalion 95 Move  when hum?d?hd, 0 10 o,

Q. Depth of covey ¢

7+ Depth of covey 4 meve , ¥me to Yeach

Cm*boncxﬁoq t?u “{Gﬁﬂ-%vteﬁ\@n% TA Move

H@_MMX%_&MM%

O conNcyele i



g¥ade ot concyeke § -

B e —

%mc\e of concyete move, cavborabion clteck Ie&is'f“

fme of Sxposure -

o, (s}
ﬁ?m@_ q?f_) mo\g/ CO\T\OOT\OL]:‘IOB %HQCI': 15 /@;5(%

protected funpyotected concvele s

oy ®ame depth of Covey, Aame %wo\cle ol concvele

foN same HBme covbonolion €f§feck Se  Move N U\Dp'(okeckc

compated to piotecked concreke

e fecks o4 coxoonation !

concyete 15 %@_ﬁ‘?ﬁf(\“\&, ox\loo\ﬁn@_ o notuve. %T%
a\balTne nokure Qeo exakes, N¥Otec Bve film called
Pﬂbbwcxbm% e ovound  &recl  and TE pyevenks the
_%/‘W“QL of O'X\egc&eo ¢ U)Q\—e( o Yeach teel cmc\ theve

by p\&‘\{@ﬂ\:\ﬂ% Covwosion |

> skee| boy

u‘)\\en Carbonaton  OCcurs the Ty %’c Yeduced and

The olka ity %@b Yeduced TRs Causes The deshyuctio

N B P



of f@&s“i\mlf"‘”% Hlm  ond  wokey ¢ 03\%%@@ Yeaches:

sheel ond  coundes Yuat

W

whefeveY Yust ottuvs  Steel ydlume N ?ﬁcxeq(ge.{\
By S 4. e Cauvses (Yaoks and ﬁm\\n& Coneyete

| Qet del-exiovaked

(‘\

G
Fyeventve  meadutes e

—

-

b By O\PP\\g\f\C’E | Cooﬁﬂcig to &kﬁe.’ ( pcﬂn’fr;)_ _—
o oy .&PP\\QFOG&' (‘.og\'?\ch§ to Contrete —
2 h‘(&]h éc@reﬁcdth C%;fo\de.) goncree ) |

Yo Sneve O\(;\)ﬂ% depth of (©vey S




—_—

y?ﬂ?o& on Con Lml I~

Fb‘om H\e [1‘["0?5'0\@‘080 Sulsvcgj Oﬁc{ fase SLUJF‘@

it has been  wepested  bhal Lot of Lailuse of
Shsuchuses 78 on account of  cossosion of embaldd
Steed  seinfoscement 1N concxeke . Meselse Cowsasion
Conksok &l kel winfoscement s a gobiect of
Pazsamausnl xmp@s\o\r\ce

Hssk ond Pese mast Pos  cowsosion Coﬂ\—‘mk
13 the %Occl (Zu(l\“ca & concselre H«vsous\\ 8@@5
Consbsudton  pwackices. e 8er\o_ml awailob) ity o
Sopesplasticizess | ik shoold be vsed to cob down'

the wle wakio o wmolkke dense concsele.
PsoPex mix AQSISV\ Use oQ Ki%‘r\\f @Lﬂli\ﬁd ond

(zuctf\(" ‘”tj of Cemer\\r Pow - i Eﬁosef\\* GA({XDSU'?YQ
CondiioNS is o be adspled . Rec_ean

bean, sceli sed chol towos wle wkio u\f\.ck@
been OAwaag assecioted il \guex pexmeokst
-F4 18 neb ef\olﬂk ko malke iMmpexyeahle Conceee
Conlrsiboling o HB\\ dusali\; by Vse

- —a=le o . B T S S SR SR &




use o) SOP@\QW\Q{\\‘&"&& Cemenk \Gous T“Q\re?sidfé Suchk u

Q\D ash,, gmoné Bmm\o&ea bl Posnace 8\0&8 (8%10{9 ) |

Sltco. Pume ehe. axe wguised ko be ued a1 admithsy
o5 tn the Pesm of blended cement T addibion lo

tew@( rb@g_g{b\g L\J/C‘_ wsod—ro Yo csa\ﬂ‘eméﬁf't‘-_ é@ﬂ%.make

Camarsele ﬁ?‘%}% ™Mok e CO(\OKQJr'e &enSe.

- %%‘ag xeauees e g\@(\\:’(mo*é\f diPPuS fon GQ chlewide

')‘.E As ko lr»\ Q- Conewsete,

mert o e gquality of Cconcxele tohich ave

sesponsible Porg -‘Sec\'gcr?ﬂﬁ coxsosion of gleel
weinfosce menk .

> The Ttmpwovemenl tn bhe e 56 Shsuthgiae mi cxosbachae
of \'\ﬁclmFQA C_‘em@nL p@sfre IS UleaL.%’ —‘tse_qunsf'é/@ .
Pox p‘w@@cﬁry the Steed sein Loascormant  Prom

(axssosion .

Fusthes, e inherenl Long kesm dvging gks?nkaae
and ~micmcwsuck$ in Concsehe , the problems iaecme

mese  Sestows . This  demands  ceskedn obhex Meotoies

to contwal the CosvoSton of Steek ¥einPoscavenl

i K ey -_— = - P
- —pme AL - ABu - e = - .



“«eb ase listed and b‘dQP‘L\j @xp(ejned,_

@uem\mg;m mebheds.
@ (mssosion inhi b boss

B Colhedic psoreckron

@ Coo.r?r\cds ad ‘o ConCscre
®

Mevallwsajical Melhods =
Steel ean be moda Mese

b(’). 'Ol\caw’\s S S\ uCrUse Ur\‘souaﬂr\ me\r&\\ﬂ‘f@w&}\

Peo celses . <D\@(‘?C’)ﬁfﬂ’\\“

cossoSiory  weSiskant

matheds  Such Os sopi d
bl loass bJ Sexics of coler

_%uer\c\r\?r\ﬁ o(l the |
' hot Sheel bass Eamk

yeks , o l:.U l<eeping Fhe
Shost bime 1N o twokex ba}k ) !:U this he
Mechanical  Propestics and  cowoSion geSrSLance
PKGI’U[’U of SLGC/( con ke Tmfgxoved
COIS‘GOS!O"’\ m\mb:ko*ss -~

Co‘csoS\o_r\ Can be p‘cs@t@nﬁecj o% de_baoc/ I?j

chemicol maethed 1:)6 u&w‘/&

CQKFCU‘/\ COZVO_S’IO/]

hibiting - chemicals  Sudh a8 ibsites, Prospmley

1’)(’!’\/\‘7 L @0

D (;’P*Q
o)



—» She Mmogh L,;\c&e\\ds oged odmickowe 1S based on -
Colciom  nibsike
= The ‘ypicel dC)SCk%Q 18 o e oxdex of lo- %o

\wes Pex  af Concsele Aepeﬂd?f\a on chloside

level® tn gancrche
> The nibsite lons Psesent Tn the cowssion m\“b‘lﬂg

od mixtuse o\l oxidige the Poxcos oride to
E_exm“_c oxid e, Fhug S‘F&bf(is_r‘@ the /DOLSS’?vaLM

(aders'e,vef\ m ‘H‘r\e P\sese'r_{ca' 50 cl\fozsfglas’. 'ﬂae
(ancenbsabton gff niksibe mush be Shlrciont by
Cope VP with the Con!rrr\umﬂ nqeess of chloside
Yong.

— Vitheutr an nhibikee  bhe Kex“'f\po‘sci‘f‘g Steel Shosy
Lo cowode when the Chlaside content ab khe
o wooches o heghald level oft 0-% kg er’ -

> Qé&“ﬁ%v of CaLGJUM nibxile neseases Fhis tossasion

Lhseshold., Lohen gou odd Qo [iélfé’f /mj C’az’ijq

will nok begin okl ower 7.7 19/m3 of chleside 1
pzscsw fn the concsele ak H\Q ¥ehak .

P e L I R i e



Fs

29003 poroqdsoyd
Y] HNO POUSORA vy Sy WOH OOT 2419 )

Sy "WO}? {1 pc] Porolo W3 PuO 5930Vl
O9—sh 244 Jg901 €I Q\yaq RVt T BCIVA BIAVETIo)
g 2y A FR1dd0 5y Byl oyovdsoud - BoFmydiand @
" Polap y\fo 'Pma oM Q\;\uuosl W) ?33\}&
\/a\ﬂ o0 S?O_Q oY}, ¢ Xé)?moc} Q\}luﬂfa\’) PVD w0\
}\Swom 3070 MA100 sPoR EIve Qv‘WD\D Q"ﬂ %m\a?
0OV 1Y Pomoyjod st osiyy - woir0es BuSOAep
0 MM POVT\D 050 TUowdseguian oV} —zg\),}:ﬁh&?@;@
2x0 s5950ad S WY Pamonw)
AT OU ) T 2HRRUOD WL -[Uowddsogne’ Y248 Wy \Voigeas0)
Uﬁ uo Hvl',_fc)/\”c)ﬂd Xoa FID\HE)\A}- 0 ?bjsag%og Rl 190}] OXN >
@JD}J?)’D{MHS\@ \13550330& 00 WM bRPD\'E) ‘\{mﬁhaa

) aBT&OﬁS U

f@/a)ﬂyu\;w do pquox 48\)3‘0%‘0 \;o\upa,\os\d Rxﬂ)ﬂ\odm@ﬂ sa\,caa

?ED\—P\D\A} d\DB\\D ) 8\;\\3“003 Q&M\\g »\\)D\MDD DL&\/JQS
T EPIOND
6\1005 S\Wmﬁ’ow ?A&SSM\’O%WO o) SLD\SI?OOC{ b\qmo? ~0

DPmQSld Oe] fﬁf‘oq \ﬁan\g 3 R} J)”‘OOO UO o ECANE IV ERCAVR

~,1UDWDW 03] \Sgquoj



Cement @af}“(rﬁ .

/ /A Sfuxv s mMade l?j mixing khe b Lo _@/Uf*foq\
Wkh postand cement and applied on bhe bax. 4
Saa[a“f(\j Solobron 1o bsushed alter the weds are
i cosed . [he 3@@(.73 Solobion has an tnsile
Coving eflect The Second coat of Slowey /s
opplied and khe baxs gxe s dwicd,

@ Seo&m '—
T0=

T C@o,‘rs ol Sea\?n\j So\u{rf‘oﬂcu{e Clpp‘i‘ccil

Lo the box® M osdes Lo Seal bhe mi‘_c'go,ﬂp%ﬁg
oOF the cement coak and to malke it Popesr bl
to.  (oxw Sive Sal Eﬁ
| The obowe 1S a Pa\reﬂ\r me'dhed evolued b&j
CeCcR\  and \\cense 19 8\,@(\ ko cezs\rom Qgercly,
Gomehow 0% Hlhes i mmakhad \f\as ok loecore
Very, popu\m‘é. Qoo @xpesiencad  consol ‘t—oLr’L_j’

ond Qf\air\ecjsf' axe Qoubkng the @ﬁﬁ_fca%

of Lhic mebhod.




3

@3 _'G‘&!VM f'Secf ?Se?ﬂ@oxce men L b

Glafvaﬂf&'nj @Q be?nﬁnwe menL (onSiste of
Aipp?ﬂg the steel baxse fn mollten 2ne . Mg

‘&zSulFS T ol Q@o}t‘na @Q 21NC b@fﬂc\ecl o

o SU‘SP-(LC'Q ol Steel. The 2ing Susloce
weocks il COLXC\UM "\(\jd'zsomcle ™" Yhe Concusele

- ko _ch';sm Q- PasSive Lo%jex- and p‘:seven\rs (Bessosion.
Cathodic Psoteclion

(aPkoJuc pmxechoﬂ IS one OQ the eEQeche

well knewn, and  exlensgivel y vsed ™Mebhode

Go‘zf pwse\reﬂ\rtoﬂ OQ Cosso Ston N Comcxe‘re
Shwuckuses. N mase @ché COU(\\"?S_‘QS ‘Due
o \rxg\«\ Cosh w\g kor\g frersm mOm\rowsmﬂ
veguied  Pow  his mebhed , ik ig notvery

much  v2ed Tt Ondial .

12



The  cakhodic pzso\—ec\c'Ior\ ComPrSes of O\PPHCCLL\\@I;\_

of impwessed cuwssent to an electsode laid on the

Concueke  aloove  skee)  meinlascement. This elechsode

Sewsves oS Qy\oAQ anNn Cl Yo Skeek AR QO'ECQ ment-

bo\ﬁd& s connected Lo the Y\QSO.L_TVQ tesminad of

o DC  Qausce ocks as oo cokhode . Tn thig

Process Lhe extesnal Onode 1S qubiecked ko Cowode

ond _"rke codhedic -tsemeotscemmF ;’s _'/Qm?eciec/
| 3 ' 3 0\
Oxgﬁﬂg\’ CoxsoSion oNnd henge e name  Cabhedic

Pﬁso\r eckton "

'n\e ‘Sece'r\\— Ae\fo_[opmeﬂlr N Co‘&xcﬁsrcsn COﬂL‘GOK

mebhode axe Real l-((ﬂiSal*r‘on and CDQ:SCL“Y\OVLTOO(

Coai 273 Fo @mcg@,Le -
Cpost W was \OQLwGUQA Uf\o& Cor\CzseLQ

‘,E

LA\

Tor self is o dusable rrotesiod which needs 1o

Ty

| iN " ) ¢ o
Psskeckion o5 mainterance. This beliel s

mose.  hold 8000’ pazshcu(ms!d on Q_CCmu/l(- of
Crvivonmentak  pollubion , indushsiad. Pumes and

/ﬂnn‘Lngm(ﬂK@fl @Q 8?71;1/1(1 M&I—QK In 0('1('_1!“1"}‘(‘)/3



ke bhe C@&Lfﬂﬁ ol seinlorscorent [:()j Appyopsiake
rakesial, o SusPoce Coolring ko Lhe Cﬂf\CK@LG
merbes  is given  to  incxease  bhe &uzroubf'ffb
PUSLL\G‘(- “The é@&‘r?r‘gs Sosve khe dugl
puspose  of  pmotechion. and  decowalion

| Gﬁu‘cr\a ?m\rechve c@o&i‘r\sg ‘o mMayur Concxle
S\«xuc\ro'zscg Such ag ]D?fﬂclges Qdovuss }/IAUS'LKfaﬂ

bU1\A|{\35 Our\c\ Clmmn@(j} have become . C@Mmq;q

SPGCiﬁ?C&LfOV\ In Tﬂc\fo\ 38 N @U‘\GK Couf\f-‘zsfe&

- Fous ko '\o«\g \OﬁASQ on . Naklonal }\C}B}\w% ok

Cochin'  toas }SQC@"\H& Coated wikh -EmCeeCO/o}r
Flex o vnalestal moany Poctused \03 MC- Bauchemie

Rlled . Qlmagt all kho Q\Jo'uem ok Mombai

e B0y wokoh Por addiVionek dupabify,
Fzseslna made . Conesele  Shwuctuses Should

e ek be  coaled  wikh CPoxy o Okher Mmakerbly

Which will seal off and pPrevent bhe inkenal

™eisuse Q«gom Samg oul Y Con Spnance LIi

OFPEPReSIC  Conditons . Thne Moiskuse bwoupno ]
13



InSide  the conesele  can do  ontold hasm ko bhe
d'u?sabi ( L(j o ﬂ Concxe Le fn CLACJ ) ('P'Or’] ("o cfm%?:‘w(f?j’ |
H’\@ P“SU é‘ec l'f ve Caaé Fr()j) I ['5(2 / ﬁ . Foy }DG /’[’CK c’ usabil /ZIJ;

7/

the concselte  Shevld he able Lo " beathe” j.e.,
Jookes Voyous Shouvld be able ke mjjwa/»e Q‘wm-
Inside ko oukside and Peom oukSide to Mnside.
But  wakes as it is , Should not be able Fo

. m‘fgtsal‘*e " R Qf\\rlQ-\Y' ._ anm oukside - ko TﬂS'\“é-Q-'
The pzso\cec‘vive cocﬂrtr\g given Lo khe cOﬂczsé\re

Should be o the olove e hoxsockersrishies

ﬁ\empow_/ \Lr s gag?n\%‘ed ool lhak Ehe Qp@xa
Coa\riﬂs which  does neb  alley  he conesele
g.g \oz-_sealfhe Skoo ld ﬂgL be vsed Lo Cfﬁafff””ﬁ;.
- Concsele  membeks,
| ‘T oddion epof}c\xj Yoased c@o&mﬁ
Mmokestal 18 nob wesistant ko Ul b viole
‘6068 taere proSec/ Lo S’un((fj/u(r ond ol

it is pok Plexible . joheseas [he coating
Makesioad  baged pfe%eeﬂ-i ve com decosalive

/éacc'ﬁ;“/gg i O\C’es(jﬁc po,ﬂm% NS ﬁeSﬁS’FOLf?/-



. e Olbsavielel ‘Gg\ts_g o 3om and s Plexible.

| Cgc&mj 16 nok @n{/j ksegu,‘xec/' Pros *baw”c{ﬁeg/ Q(/jcwj
ond  Indusbstal Shsuctuses | 1k i3 alse K%U?BQC(
o \fe‘sé hiny memb&;g litce Erng, fac(m/@/

Sunbsealas8  snd o bhos delieate concsole
SH’UCLU?SGS LWwhese Specfﬁ:‘eq/ amc:u/zé sP  Coves con

Not  be 8FVGI’Z, (W\GQSGEOB’Q &(X(jﬁfc bO(SGCZ pb’o!ecﬂ;‘u@

_ Cum cleCom[ ve Coou(—\nag can be 81\@(\ Qo’r ._

o Adikional Aumdm Mr(tj of Such CanczseLQ MGmAég




Acid  Attock ‘

Concyere 15 not qu\lxéf vessistont o acrda:
d@\ﬂ'kerd\(od\ﬂ Po‘i’t‘fqﬂcq cemen

Most actd

1U](';0ﬂ}5 uml\ &\OL\)\L&, oY YO\Pid]&

contyeke deperﬂma up on the thd,P@_ ond
Covkain  geids  puth ad oxalie fphofﬁPhO“ﬂC act

con ceﬂHOF!of\ OWPQCIdB
Tdp  ave hmm\@%

The moak vulnevable povt of Cement 15 CaloH)g , but

C-5 -\ %e\ can aldo be attacked . lledous q%%wecig]ﬁag) ave

MoYe *Yefmskank than caleoveous 0%%’“‘3%0\‘05
concvete Cﬂﬂ be altacked b\d- \Ic:w\db with Py <b'5.
H < Yrs Thig

this E%Lec;k is deveve when  Pp 25:9 when P
| the

poveye . T & s atkack Proceeds ol

oYkback T Vet
e tely ‘ovoken down  and leached

cement CC)MPO U-ﬁd?)'

a@o\\& ol th N o they

compl
coYoo no\%e Q%%Yeﬁa& A lte‘(fo\,

vith the bu\f)hu*m o\ucl attatk, calcium »ilicoke fovmed
| “reacl( CO«\C\urn CX\UM%QQ‘:E 10 Qem_éﬂ% to

 e\phoaluminate which on Qwukhb\T;)QP\on can

con YO eed YO

Lo coleTum >
Ccoube gxpm\?ﬁom and d5pyapon ol contieke

\,)C chc\bg ;50\% solubdong ave able ko Yeoch
the “fe\n{omnod e el ’dwouﬂh crck o ’dwou\og\o povosTRL

ol concvek?, C@\r‘vomoﬂ can  Occuy which will Couse

CYO\C‘:?Q%



sulphake attack s

—

ot of The Adls  contaln sl phate 10 the form ol caletue,
sodlum and pottagsium. Gyound wober contains tess colefum
zulphate  compared to other formad an Tt Ta lear asoluble
2. Ammodium  sulphate T frequently pyesent Tn woley and
CKﬁcu\’me onda due ko uase of ferlGfizer oy fom Sewage
S ond Vedushdol  etuents | |
2. waokey used TN Cconcreke Q@gﬁﬂ% oweyr % alse a majo
Soufte of gu\p\m%e atback on Conuebe."ﬂ)eveqto"fe &U\Phqlfﬁ
| ‘O\jc‘eadt & o common @ch*f'ence'_’iﬂ- nakuya) o o duskial -
| é‘\’kuaﬁon( | | | '.
Yo Sold eulphotes do not ottack The concvete sevexe\uk Buk
wheo the chenfly owe 10 Solufion they enter into Contrete

ofd  Yeact wiith h\qdmkea cerment .p“(bduc’(&%- od all there
mo‘{gﬂt’fﬁum sulphate coause Max C\o\ma%@ o Contrelbe

S A chavockestic  whBsh appearence §a The Tndicallon of
6u\P'HJJre _-IO&‘EO&:Q‘:' <t Sndfcakes The ?hcweq&e N the volume
ol (oncrele oy oy bor

The 'YQ&Q)-QOHS @F_"ﬁ\é VO OUR «%mpho\!ré(s with _T\'Oﬁdeﬂed

Cemeny papte Ta  Ahown Lebu

-CO&COH\)& + MC\QE‘)Dq. 10”&)@ — CQﬁoq‘&H10+ ANooH+ R Hy 0

~fhe_ WQQCHOH of bod?um Hulphale u)?%h Ca\cﬁ)um Q\unr?m%e h\q!d‘fctbe

ey

N [acqo RO, TG ) 3 | Nay 8oy, - 10710
o %cam AL A seasa 3.0+ A LoN)e 36 NOOH TR,



Methods of C@ﬂh@\ﬁfﬁ i)u\[ﬁ%@[ﬁ attack ¢

T ————"" R . m———
— = — - —— .

b upe of sdphate vesiafing cement :

The ™Mopt SLH cfent method of Ye;’ﬁ&@ﬂ% the Su\[)]ﬂole

ataclk Ta to Ve cement with  low ch Content

O
@1 aJUQ\lH&, C@ﬂc\e& °
-

1mpe\rmeqblg exmbibg o h\ca\nev

w\mdﬂ 1F> ciemse omci
vemakance YO aulphate O’\‘H?C\Ck'

-.!~\ coney eke with \DUQI - vobo also clembmgmabe{g o

F\‘T%‘r\ew 'Yezfzskomce to bu\phg&e attack

2. use of o - entyainment

uee of ol o nivon rent "tO the extent of awul.

8/ haa benfidal effeck ©O The Su\p\\q\—e w;ws \rmo(

aldon , TmpYovement
a\(uok\ﬂd% odf conciebe butr "feducm% Se?ﬁﬁﬂ p) P

\ﬂ' UDD‘T\QQ\os \h{ theye b\N P‘Yoducmo( 1MP€Ym@lee (ONCr eke

e bae O'c Pogzgglgﬂqg

—

Rep\ac‘o\ﬁq& o
veduces the sl phate aktock . THx pozzolona W Y€~
[npex meak‘?\ﬁ%% ol conevele. Tt Converts

pary- of. cement b% & poxzolome materia]

pons ble forv

teachable Co L OM), Tnto none \each able cementt Hous

'@n famYae e LA Q_(\ﬁ‘)\ ‘\m j)\,d PHQH

P“fod\ut% theve bk( "u’“—éﬁic"-.%/ EOGR



5. H?%h pYespuye  Steam Cuﬁ’ﬂcif

H&f%‘n prespite steam Curing Tpyoves the Yesintance
of Contrete to auphate atkack . ™A 15 due to the charge
of CAY, nto a leax veathve phase and YeducHon of
catow),

. Ma\um?m Cement °

H?th O\\Aﬁﬁm cement Coﬂlcgﬁr\;) QPPTC)){?“\O\LGKF Upy. C‘l]umﬁ'ﬂo\,

A Compound very suactept ble o sulphote attock, when n
Noymal  OPC , Buf Tt behoves d‘?{—&ewn%ht iy h‘i%h alumino,
Coment « Tk Joyen o pwo%ecﬁ\ré. P which Sohibld bhe
penevatyation ot culphate Tong,  auk b doesr Nok ‘sh@_@',
Oy Nesidtance ok h?cdh ternp

ﬂYUﬁo\\T — /jﬁ_@j?& ‘KZQQ\QQQ {éAR) -

- Fov @ lOﬂ% Eme Qﬂcﬁweﬂcﬁe% hove. ‘b@-‘iﬂ C@Dﬂﬁid@f@ﬂ

35 Tnevt makevialy . Ju% oftey \audy T L% CJeo:Ylma, b‘mu%h%
ok thot the Qﬁwe%oke?) axe Mot {u\% foevt. 2ome OF the
mﬁ\;ecaakb contlin seackve &fica, whiich veocts with allales

P\(e&enk cement Qﬂd cou§3<>7> deke\nmm’cloo C)fP CcsﬂCYeJ\*Q

the veackve C@ﬂb\:lbscucz’nb} arye ﬁ’ﬂ Hie fovm of

o Pa\L | cherts , chalce deny volcanic cd\q(% y c&,c@\?l—e ek ..,

‘ N - 75
the vyeaction stavkr with ottack o velobive &?leo?‘c‘)u@
MiNeval Sa Oaateaake & bu the «lbalthe hudyodTde Tn ye



Cerment As & vesuil, the alkali aificake gel Tn foveed it

16 of Lm\n”mkeé sme\\m% Jf‘dpe when the C@f\dthoﬂ?; avYe.
CQ"‘%@“’UC\ WOO@Q(&&N@ moni e stalion 'de ;>uoc:\hﬂ<(3( taker quc;
wifech yerulbs 10 Qll?ﬁqpbcm and 6nged1f7c& of (vacks 9
conevete whch leads  bo ,Fo\\luo(e

g QSR (F\HCO\W AMlica RGQC'@Oﬂ)

. AR (-AHCQ{T )’)\ﬁ(‘o&e REQC‘\‘lDT\)
2. AcR ( Algall corbovate #eacgon)

Fa&m;} Pwom\:\Pﬂa AAR -

H\c&k e ch\l Coﬂ*ﬁﬁw

. the olicoll content 1 cemen\r tn expyessed OB

>
(quo L 0O 66‘8]%0) A Cemenk me@%\ﬂ% Thia Peof:mh@o

Ve éem%ﬂo&tgd an o low olpalt cement

2. '@leﬂe‘fﬂ(‘k- S adion cemeﬂbs do nok Conkaty %1%}\ Q’)l(oi‘l?(s
om0 B A e0-k

3. when olkoll content 75 lexn than o.6°/4 . Tv nevey

7)\0med béﬁ Oué deher?'owa\:%f) c).ﬁ COﬁC\{@\*E t*mougb
ANR




Ttlﬁ\ c\\oo\\'t\\ & Coﬂa hOﬂ

by

oy the \s\-omoEfon of AAR ¥

hps The %Qmp:ﬁa\—me
Nok Pwoxﬁd@ an

“The \Q\@Q\ ’rewwmwohw
T Neye oY

’ﬁ\ YanQe o 2, .
} Q?& °f o 8¢ Tdeaql sttuokion

(Eﬁ/} ﬁ’\(}ﬂ th@, Q\Oo\jejmi’( “’\Q\d,.

for the AAR

L

5. chﬁlqlop\\(?\d&/ of morstuye |
o [} >
fcol “{GQCHOWS m\fo\\ﬁﬂ% AAR Tn Cconcvete

.P\Oca‘(ﬁ’b& of Cheme
ol worer. thevefove detevovkation due

vequives the pyesene
e O suvfoce Oﬂd do(”z‘s ot accwy 10 the ‘_

tO ARR mt\\ OO0

1 RQO\QE\\]& Tf_dpe, of A
To delevrhoe the veackve Yype of c\ﬁﬁwecﬂqkeé The

arm Ooton of tho vocks © dene and the
9 studied to L now whebher

@ Ok&ﬁ

e ehoo&\cqp\ﬁc eX
cose hiatovy of O(TQ?(OEQS

2 axmledd oy hot
Hthe OL%C&\( ecﬁa\\—g AOUYCR

\- P}W\&h\ cal fﬂethocl

MeYoy  oox ‘é,ipcm?)\(hﬂ Lert b% stanton 1% b\;sed .k find

Reach Vity of aqepreqetes

A epedimen of size 2Smm¥dsmm ond 2Somm lengt,
Y& Ccagk , (wxed and ploved 0 o standovd  Womner . The

k@(\cﬁﬁ\l b The spedimen T2 mMeoguved Peﬁodfmﬂ?f ok The
O\Cd.(ws O,{- ]} 2, oy B(QH?—- MONHR « rﬂﬂe C\C&(d“iecdq}e U\f\d(oy ][—p(sk

=1



Yo (Q\\?;\:Q\(:\(:\& Foxrodol V- Tt Slpcmdé @‘@gn/‘ afLtey %fﬁont% |
D . . 0N (3

DYy Mpve Fran (>) oY/ aftey 7;:1»1 mo nthe

Ckem\cg\ M@H\oc\

The QC&OQ‘TG%Q\\‘@& Hwo\’r hag been cyughed ond codsed

‘thmu\n 2oo M and vetaned on 5o Vs taten: The
Pokenbo\ YQQC'@\HH& of oxceﬁ‘fecdo\—e& oSth Olkaliez 10 povtlan

coment 13 Sadicaled b« the awount ot veacltion take

‘D\cxce C\w{“\% NISY RYs Ok 206 ¢ b, etwoeen &OCﬁ\Am h‘dd\(@'}(rd@

"@(\& G\C}g%\réoma\—e The &@\u’dc‘)ﬁ adbey  Qu hva IS Otnolht%@o] _

rFO\( b\\‘Co\ |f>?>0\\_\\1@{\ o\ﬂd 'Yed.uchc)ﬂ ln O\\h&‘oﬂl{‘\j,

Contvol o AAR -

V- %Q\QC};\D(\ Orr' NON - '\(EO\CQ\JQ ch%\(@(ao_bo&

Q Q)\%‘ ’d\e use @,]C lows a\lcq”f'cement
=y B% the uze of C@YYGCE\I@, Odmm&ne& uch ax PD$3©II0M5

Y- %a {Oﬁ\‘\((b“‘ﬂﬁ the vold %P&Ce [Ay Conorebe

Ty COﬂHol\ﬂdL ndtakuye Ccfm&thoﬂ and kempavature




Chilovide AttAck :

—_—

chlovide attack Ta ofe of The mopt Trpottant agpecls

OV consdevalion when we deal «dith du\(qgﬁh& of Cofcrete a3
Tt Pﬁmwﬁh& CAUSCS  COVYOAON . stabalics ave Sndicated
that o Jaflwe of stradurve due to covvorian O
~ernove e ment | | o

Due Yo The h?cdh q\koﬁnﬁ% fatwe  of _cc)(\cwéke @\
.Paﬁﬁﬁvaﬁm( fm o ."P()’meCl op the curface Of sted Yelrorcemer
The pyokechve PQM(_?VQ\?% Him con be st due %0 Cmb@ﬂa&%m.
and chioyide content also,™ The  presence '.O"ﬁ @quf\d
Orggen | ' .

Ch\'D‘lede Eoteyn ‘Hwe concyele ”F(Oﬁ‘)_ cement, wq’rer

QC%CPQCGO\{-@& , adrfixture and St @n Qba entey the Concrete by

© -
dHusion Fom  Snvivonment

Sl No

Type of Ube of mesfmum  tolay oy '
coftvete 50lublg chlovide Coﬂ.h’ﬂ.f .
_ (Rl |
[ Concvete cdﬂbﬁﬂ\r%me{q} | o |
and steam cuved at £|evoled oY
‘CQW\Pﬁ Yertressed conuele,
1% Ree (ox)Péé CO(\‘t(fm\n% 0.6

Cwbeded ™e ey

» ) ‘
3. (‘('\I\FYG{? ﬂc\[f YN embhoded mela 3.0 te



P«{Q\;enﬁom O«Q COYYOSION \Te;) 1 comhdlﬁr\% The ‘?ﬂ?@,e&;) of
chiovides o thickneds of cever ‘Yo velndocement and %me\b?&%
cdoocl qrug\\hgr of Concvebe with low W to Yme The penchala.

b\\\he( of chovde Ton

Z 0.9 b\& Loe‘?c&h% od- coment = No Yk of coviants

5. R0 Yrhov . - vooosleer v e g
o4 —1-07 ) B " coodetake v YW
2o ) ) v = h‘\’c&h oy

To O\-?>(°><°-7$?> The &k\YQB?l?{«QL od concvete 'RQ-_FT_. temt 15
‘“O?BH\& used. 1 Calcubles the ab@?ﬁhd, of ontrete to

YeRTAt C'ﬂ\oﬁﬁde- N Qei\@_,ho‘é\“@q

Teat dpelimend ;
P‘iQPQTe_d bC\(“)Qd' On thQ PQYP%Q@fPB@&E“

Sampler ofe

;b'{ 9«\10\\\1\&\9100 of ma 1‘@“\’0({(5_-- cove fHom ‘re&{.— Slab oy \Qomm

’

d'a &%l\ﬂdews ave caaked

Jov va\uaﬁmf) O—F 6’wuc‘cwe.«5, \oomm dio C%E tradeva - Co\z’)l"§

coved abk fiend, Bia A Q¢wmm, So m™ ’rh\cle oq%ey cunn%

\

calculalion od Resulls ¢

-

Aftey M\aﬁ% up The apparatus, Read and  Record ~the

Nt Q0

Cuve\e Q

PO A eooth  twwe ’fh‘mu&h daka, and ?ﬂkﬁ%\rcdrg the aveq



e the CUVWE inovdey o ObIAM the columbs of thoo;_q\&e
.'t\“\de:;e’x duNing b hya  eat Pﬁﬁodl »The tokal th\(?ge_ .pc\;y:@d
P‘Q’,\hb ! ol &leckTeal conduckance of concrete duving.
a o tMeopure
the peviod of text r

Somple mlk ({\O«‘t? on o

fa) ' _ ' © . '
H The. caxvent v vecovded at 3o why ntenvals the

-Pb\lo@bw\’%' -{%‘rmu\o\_ Can be used

. b

B =00 (To £ 300 +2Tgpu- . ui g Lo ”@

: -'T_o:’ Curyenk ?mmed‘?o\&]“\ aftey VB\{:O\%Q P qpp1'aed§° ’
(Ig,: Curyenk oy ' min d . “

-

*

-

19



C\(o\_c )JC/S .

/ (‘~acks %o concvete

B

f\ Lrey hax aemﬂCd»

J

Refove oo denﬁﬂ%

L
—>plastic A\wm‘mode cement
'DY\QMW > setemwent unsound 6 cawec&ab"&
| rnatecald € Xxcers Bl
: &) t’@cﬁﬂO\f . mud ,d ugt
De\q%éd cu'*ﬁﬂcd. b \Dﬂ% \evmn dwg\nﬂ &hﬁnko\ae;
. »F@m')m@ik mavem@nk 3 l—a\nea{" of %ém'@m
-—> mm@cﬁmq)j L?Th evmal ey kevno) Yerp
> EXCeRd Rioation > Tomts n conoek
b su‘oe&wﬂc\@&ememen’c L I>¢levoted temp
> finfaling 7 freezingfthawing
> rorskiye. Movement
s Thvans tion  sonc
> Eorvlye &b&_g domoge L E @)?Q(chﬁ al -
f shvuduvel  dest g0

dedeciencPer
W&U\ phake atack

s chemtcal—t> AAR
> Add odtack

> Sea wa tey
| & carbonaklion

b Ch\O'ﬁde G Hqct

e : =
\—‘}CO\'Y@?B\G'D O—F -(\'t_\)e(ﬁ';:f;\'ﬁ'(‘@m@!}



S LA I s s e post CmMan viswdly T

[y
ST e

de lectable dyslvess encoon tened \n (mfj h\;,\‘\a{ng
ﬂeed;ﬂ\j (epaien S Y@"U’Q%{Q. <yalts oy bem“mosmj
R N
Qs o the @se c;q pyoblems associaled  wikh

<hvrintage oy ey as 10 Seuctores %u\agecj&ed

o ovem \oading - conFidy Ay tes\ P does Aot

\ ayewvitable
coavant  yefaren . Mmany enacls Qve \nVe

&ue ,Qfo Shmmkﬂ‘a-‘t 3’ cwoond

ISOCh as Thos €
benlc L condN €

’YE'\ﬂfe.(cemer&_ 0 CCLSE,C% Yeﬁﬂ?o‘((@-d

| TOhese ane ~lassh £ieed - asdX

Dovena k

‘\E\C\(QQSQ m s\3e @me «%{med

~ oo not
ghs\\a\mﬂe ( \OAU (1&

- TH??CQ\\& conaclCs  cawned &

| - scad
ﬁ\O\IEMQ(‘& dR 809?051*.5( PoneNiobl O\IEC&Q’

ToMeyg ot Moy Aok need e -

TAc\ive  —

=
- chadhge

~ con biaoing - movems
— o1 Pt o cofa\ 9
Dess thany 1o

Qoac}
sz e oqoesh o dq@emﬁcm@

-

Toae - Gene 316\\\3

medlan - peXween land o
___/-———'_'/

oM
(oihe "~ O¥wglesn  than B

T e —=R—a

Teve mpr = e 0 - — i It S AR



CSevdace (eract D
< - feca  cyaclls o he o
A0 - stowctoral Com fonents.

racek ‘ -
N waths a BE Gy wNes & bolween) o) ad d5mm.

thad gy @0 awe not visible i the
Q not O?fec\r The shyuclocal

layges dote ) most ™

cracks  smalled

and | Q}en@@q\\g e

SIAARN @% e  building:
1S OQ\\NE; 8“ do‘((‘ﬂu{\

nakxed eye
1t ' Ne (eSSavy

P fonclicnal

to as(es L0

whethes  d cyaell

P@OP@S@%Q and
.iﬁ Ne(essasy o
spually  OLeo
\(&Sk@o@ﬂ-\f
cewee.

“als

heate o (epeated

Aclive  c=ack®
c\qssi?y cvacles

inspectioN of  cyacks
o Al e

as ackive o€
3(0 en\;'\@m\meﬂEQ | Q?—Pejc‘\ﬁf
thesrnal

pes roo\i‘(m O%
froen Yestal_qioed

dom\Oﬂ\V . cvacks

Ex CessiNe
wt'tho o0 CVE}@— o moVeMEﬂ{S naky
Iﬂowemeﬁkf Jo

these  CYaeks: PANO

amn  help avotd és\chC‘S Yeéu\lins
. | | ‘ x \
m&veuﬁen\, o\/eg,]OQ&,‘ngl \“\3@@‘[4(50 f Of\\nx\_eﬂaeél A em&&m\n
-(.u\‘(‘ﬁ' Old\osn S\tmuc,)wml mew\\}@_s
S \ [ A o
' M Sl De — L_Qammal\iaﬂ % ™Hhe S EQ(@ "‘(7
‘0 ¥ o oL e 4o

q_& Qoqu Concenkte
A ed

vocrede s

"-“S(Q‘(ﬁ_O ﬁ g§ (€8S & ane &O 4 \;G’( Q

ccopkaic  enternad foad @0 cabse 2

A=W Compessicd 00 with  endoYeges a0 »

Mg Lionaly eS00 & s}ejeﬁ e‘,mbed&ecf n @ocm&@,
Cas e <oa\Nng cealing  may =BO o€ LN

s BN

QN Q\So
en Yenal Ped o

e@?ecxﬁ Jts

= ( LI |

due Jo Dyeedia -

A
ne MU QUSASELS ey

; A @KQ-GU\ obseaa\so\iéﬁ JE

g R B b
P L) —
- . a




il v swe went en o e
~ - B ! e NA .\ ‘ > )
‘ | aqeldy ey Pensible

| oy sealhing. jo‘\ﬂ¥ moctasn  alse  an sulbRy Rom
spdling  eseecialy 1@ e  modloh 15 weale 4
e Yoiat i< tee  ipick. sucxma\\y Whe poHtash
o thic koess shoold be  Jess  Hwo tomm,

Sl‘q\m\@jJ f— Sﬁ‘rah\\ma og coQQfﬂoge vy coused By

QbSD\'f\\Cm ck Loa\ES“) enrch CQD\Q:IOS m\OQS)@\\‘S ] SQHS

709 (esol\s '\m gea@n‘m £ doarnage  ONesn atheaN
Geopoerts . 1Y 15 oestoe Lically Oﬁ?&easa(é(. e Lflovesecnse
-\ ‘ ) . ) ) . ) \

o waps muse af stang . efflovescente % e

Pdless ‘:QY de_@os\l(\‘aﬁ .% Cﬁl&egnﬁgo\t)\ﬁ\e‘ Sq\\*'i O

WY face of masmqsw o3 waweke as E

CﬁejEQEﬂ Q_Qg)gﬂczﬁ‘ﬂa‘ Eh&S& sal\S e\(a?owl\@_ﬁ .

MOISH)W. o ble(‘f\ T — V«MO'\\S¥U‘(€ s s @e,ltﬁess
> and Lang) - Iy cay

and  entgoroges @oulds
wed  insolalion ana . eowse Yeduchon in th «
cumlhlj 4 e Pey formante oy C@QQ;es_)QiQ&e olements
M-Qi‘g{uye egpsécﬁ du e ;&Lo CondeﬂSce\Iaﬂ -resokifjﬁﬁ

Q\(Om ™ e NG POOY” MS‘SU@ C\ﬁ ?fe veo (o & C\n\ \PQ\‘CQ\ {

lfi') detec k .

— e B

e A e AR Y



:

oo Slewe i)  ang  design  delects

e
e

o \ | it thyckoess
) use ‘éﬁ' m(ow(e(i‘l A |

2) C;LL)( oé- Plom®d «
3> £ilove &0 (onNe CAY

kD Sacle { moNeM ons Soi(\\&
s) oefective Yol
G> De Pective 0N
Q\QSh\mj

) oe Ple CH 09

§ weef noles
et delines Seng \NATe ?a\‘ns.

%mg(\_é( c% JO*O{S;

g e 089 e
CD s\(c{\m 09
\o) M isald

e iom e BRe & azr = P Y




Cvack woidth & measuvement !

—_—

Rccmdfﬂ% bo e use ol 2000 , T+ S Surfoce  width Ayl

The cvaeck a8 ters Phan Oagmm,?’r T not MemHu) and
dkk“fc\bﬁ\‘{*d» o conCr ol

does not hove Ry Hevious edfbect on
ol tensile gone & hth\
4 to the S ifectn of weathe
An LPPex _\?m?% of

T memb@\& C‘(’OLC\C?\Q%
“Hﬁ@\.& oxe Sxpos

O contact with sofl .
may oSidth of cack

o they becaude
oy Mdiztre oy

oL MM $8 »qo(cd@&ed fox

e ('lﬂ‘remHOI\q] F\fe%’c‘ce(‘s&m% deYGW)@ RCCOmm end The
Mo oxoack m\d*\-h ok The AN yeinoycement cgho ud be

0 oon  Fmes 'H\e nominal CD'VGY

The cvock ovhdth T8 Meaduved b\& U\B‘ﬂC& CYO&C}: dekechaﬂ

0 (YOS CoPe D;ﬁo&‘jm\ exack meq&m‘fﬂ% aqu%g

————a - - S N LU J S PV S f A b —mred b, m e e





