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ABSTRALCT:

The paper intends (o provide an insight inbo two issues that surface when one conssders the
miderm mabonal “condrete” [oom the slandpoint of hentage consarvalion. Tk the one hand,
ihere 15 concem (or |'H'|.'\.|.'|"..|Ii|-|| o mvnbere reinforced concrete heritage senociEnes im, while
vl e olbar there i the Contenlivas s of using meinforced concrele of Ccoment-based
malenials an the conservehon of ofher Bistoncal and momimenial sroctunes (Dypecally
masonry ). Few examples are usad 1o illastrate the two aspects dealt with in the article.

CONSERVATION ENGINEERING
When commmssioned o invesiagate o construction peobilems of the Milan Cahedral in the
14® cenvary, Jean Mignot, a French archsiect, declaed to ithe council ~Ars sime scientia nihil
csl” |Ackerman, 1949) Translsted from Latin this reads: “An withoul science s natbing”™
This immortal phease, where Mignot exbors ibe Cathedral hilders that withowt iheoreizcal
knowledge amnd geometry the practice of masonry 1s nanous, cmbodies the spind al
CORSETVALIDE CNEiNCEring

Comservation engineering secks an imterdisciphinary comflueence of arl, archilectare,
hasbory and sciemce. mofe spocifcally vl and strucharal eogisccrnng. fof the preservation
and restoration of historical monumemts. Over the vears, intemationally-endorsed omeria for
prescrvation of hastorical stmectures have been formmilated By comservabionists, stnking a
halznce hetween safeguarding historical suthenticity on the one hand and promating the
application of maxdern engineenng practice on the olber.  The IOOMOS (Imcrnational
Ciozngil oa Monanmesis and Sies) Charier of 2003 ks one sach :.:|I||.‘|||'||: docinne

Historcal and mosumental builklings often requine remedial strociural interventsons
dise o delenorstion cawsed by mafural phenomena such as ageing and weathenng (e.g
carhquakes) and nan-made causes (e.g. lermonsm)  Stremgthening histoncal buiklmgs is a

Iky  compromise bolween  moquancmemis ol stmactural  nchanics  amd | coRservation
principles.  Interventions must be “as much as mecessary, bl as litle as possible™. The
prnciple of meversbalaly of mlerventions musl be respocted, o a6 o makec way for befler

struciaral solutions in the fuiere when new kpowledge is scquired. Temporry interventions
must be carmed out o prevent catastrophac collapse, if such a sisation exists. They <an
cnsure \.l:fL'tj Al 1_1I-JI.I|"H_' wmial @& fimal ar '|I"\,|’II|.H|I.I\." 157 1.-|'||'|'I|.'|I_ sengiinided and
implemented. The choice between traditsonal and imnovative mlerventon lochmigoes must be
comsidered om & case-by-case basis, The chosen technigue should be ihe lessi invasive,
giving due consideration 1o matenal compatibility with the existing fabnc of the monument
and aterial dusabalay

There are typical challempes in studving historical amd monumental streciures,
particularly vis-d-vis application of madern enginecnng praciese.  To name a few: (a)

diaiulai Prolcuiod, Deparsscsl of il Eapincersg, 1IT Malres, Chenan - 15

(g FUHEEY smsriml dbeficits ns well as ddebicits i coppnonieation, or S1ERIs, or botly, The hith
wdition of the DS was relessed in Moy, 2005, Clindetnns and rescarchers are currently in a
frmsticenl Bl 1ol regnmding .|||-||||:I||!| af the DSM-G revised coilena. Sigmiboant chianges to
il ||I.|:.:_I||I'\-I:-c CETR of syl =1m L e kAT 1|!1-|||-i-c'|1- lave bevn madde

:"\:-..- !l.|.|_{|'| 1] sl I'!||'|| '.|||r'\-:' CM R E R |||.|l_l\l|.||'\-l'\-|_ ||I|I ER “||_|||'|'\-||:,|.|" |.|;.|5;‘||||-|'\-. F1 | _1|_I|1|'\--,|;
Spectrum Disorder which is farther elassifod witl severity bevel ratings. Incduded i pevisions
5 the reguirement of mofe SBRIS secessary B a diagnosis of ASD 20 The ADOS 5 a
stivpdarchsd olmermbionn] peasure that asscssees conmmieat jon, social inferaction, ploy
gl sfopendy |u'|| helnviors and pesd rcted bserosts asseciated witlh ASD= 12 1§ is considernsd
i I."I'l "-|.I',|II.|I-€= et R ] |IHI| EoaT r|:|- |‘:|.|':||||n-|\. il .'H"‘\.!J'\, I-.-Ih [ F | |:|:||| .l\.l .l\.|||| |l='-.'.|:|||
purpesis. The ADGS copsists of foer “module” or forms, which involve vanious activities
anld Sor cuestions based on the child’s developanental and verbal abilities. Indivicdwal fteans
A" =5 -u-||'|| .||;-c'-| Ir.||;'\-:'| :rl'\-c". 1o Al .||g|-|;l!||l| [ RN u.:l|| e Il:c". LTI I||| il |||;|',||.||| || L ||',|J_'r|||-..|;:'
cutelf indicating o diagnostie clivsification of “Autisn™ or “Autisan Spectnom
1.2 Conclusmon —l—-

Il Bngportiveee of “test prsctios in the sscssanent of sotisn spectnom disopders is
fritical |||IIII:;: i Bi= tinse of ||!.|:..I||--1!-: rmmsiticn. Pest [LEER T ERR S]] Tadies the vse of eelirbile aosd
'|.||;|| I||||:- HIH || di IE||' '|.| H :"‘1-,_' .'.|||| \I ||-|! (111 ||.'-:::|'| L £F] 1|||||||l|;_'||||l. HRirms FVENPL A -::.:-|:|.||||-
zupport diagnostbe conclusbons, amd aid in treatment planning. This siady supgaorts best
practie by adding to the Hueratore supporting the stpnificance of SBR] synproms as they
relnte to dingnoss

2. Appoendix

Mo longer are there three scporate diagmees, bot one “wmbrella” dingnosis of Antism
H|||1. truae Dasogdder which is furtler elassghod witl severity bevel reting=, lncladed iy revisions
is the repuirement of more SBR1s secessary for a diagnesiz of ASD 20 The ADOS is a
stamlandizsl obsrrvational measare that aeseaies commminbeation, social inferaction, play
il steready perd bolavioms and resd rcbed bisterests assoctated with ASDs 12 10 is consbdened
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Research Article
Rice Husk Ash as a Partial Replacement of Cement in High Strength
Concrete containing Fly Ash
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supplementary cementitions malerials like Iy osh and rice husik ask makes concrete more durehle.
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wlociring comcrete. It reduces the emvireamental impact of the on
efifecr af a partial replacement of eement with varlaus Foffos of rice busk vl (RHA) on pliercal amd mechaaical
propertics of concrete, Three mixfures were preparrd with proportions of 4, & and 16% FHA &y weight of cement in
I'5% fiy ask (FA) by weight of cement fo be compared with o reference mixture with 100% Portiond
mipFeRIve DFeTigil feit, densile serengel feor, Resunad oremgoh fest and rane of waner sbsorpeion Eest were
ved ol alifferent mped of curimg. Test results hove reffected that the compréssive strampth, densile strength and
Pexural strength echieved with 168% replacement of cement with RNA maximam docrease. Compressive strength
increuied wirh 16% RIA b 12 5% ar 55 days age compaeed 0 compresive streagrh of cearrol mix, Flerurad serengeh
increwsed with 16% RHA by | 7.53% ot 56 days age compared o [lexural stremgth of control mix There is significont
develapment in mechanival properites compared to controd mie. The miure wich 6% RHA showed the lowest rogios
of wirger abaorprion by abour 2.8% and 2% ot 25 and 55 days of ¢ uiag, reipectively,

Keywords: High strength concrete, Rice husk ash, Compresive stremgth, Fly ash, Rote of weler absorprion

1. Introduction
Tests results  indicated the positive selationship

between 15% replacement of RHA with increase in
compressive sirengihs by about 20%. The apticum
Bevel of strength amd durability propertics generally
gain with addition wp to 209, beyond that is associated
with shight decrease in strongth parameters by abaut
4+.5%. The same results obfained for water absorption

pozzolank materials like blast furnace slag,
, mmetaksolis (ME], fly ask (FA) and rice husk
ash [RHA)} etc. cam not omly improve the various
properties of concrete, bat also can conkribute o
ecomamy in conifrection costs. The combination of

metaksalin xnd rice husk ash prevides a positive olfeet
an mechunical properties. The samples incorporating
thee termary Blends of cement with 20-15% metakaolin
amul 5- 109 rice hask ash shanwed better comp
strengrh tham that of the normal sample with
husk ash. These blends proved fo be the optimum
combination for achieving madmum effect [ME
Shatat, 2016, Rice hsk is by- product taken from rice
mill process, with approximately the ratlo of 200 kg
per ot ton of rice, even in bigh temperature it reduces
f 40 kg Varlous ratios of rice husk ash [RHA] om
concrete indicators through 5 enilxture plans with
proportions af 5, 10, 15, 20 and 25% RHA by weight of
cement in addition to 10% micro- silica [MS5] to be
compared with a reference mivture with 100%
Portlasd cemnent s studied

Saive

[ale

rathes likeely to be um favorable. Chloride bons
penetration  ncredsed Witk increase iR comsnt
replacement by about 25% relative bo the initial values
{absout less than ome fifil) [$A Zareel et al, 2017 RHA
amd lime were  blesded asd used 1w feplace
conventional cement a1 different percentages to fiorm
RHA:Limee comcrete. Results from strength test showed
that RHA-Lime coscrete exhibited  higher early

strength in comparison 16 the control. However, the
early strength development was impaired by lime
Beaching, RHA-Lisme cement mixes wore Fownd suitable

for use in strectural condrete and can replace
comventional cement up to 25%. The inclusion of lime
enhanced porcolamic reaction, hemee the strengih
properties of RHA-Concrete. BHA-Lime mixes cam
therefore serve a viahle altermative o comventional

comaat in comirete PA. [PA Adesina, FA Olutoge,
*Corrrpending suthor's DACID B, 0000-00G2 04 154640 2019). Concrete specimens were tested with different
T e Y percentages of RHA as replacensent of cement content
195 Irte rmustionsal foarsd of Correst Eaginerring ind Tedhnolegy, Vol 11, No.2 (March/April 2021)
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