Abstract

Extensive research studies have been directed to investigate the
- possibility of using both chemical and mineral admixtures in producing
high performance concrete (HPC). However, in spite of the intensive
demand and vital ‘-irmp'ort'énce- of HPC in many app-lications, very himited

amount of published literature /s . available on the durability of HPC

incorporating both high reactivity metakaolin (HRM) and rice husk ash

(RHA) under severe exposure conditions.

2
i The first objective of this work is to prepare the local
£ material(Kaolin clays) as a pozzolan such that the final product conforms
® to the engineering requirements in terms of its physical and chemical
; properties. This was achieved by earrying out tests to determine the most
. suitable burning temperature to produce the high reactivity metakaolin
t (HRM). Results indicated that the most suitable burning temperature to
% | convert kaolin clay into HRM is 700°C.

The second objective of this work is to study the effect of high
range  water reducing agent (HRWRA), high reactivity
metakaolim(HRM), rice husk ash(RHA), and the synergistic effect of
these admixtures in producing high performance concretes. Besides, the
durability performance of these concretes was investigated under severe
exposure conditions..

All specimens were partially submerged in CI' + SQ4~ solution at
concentrations similar to those existed in soil and underground water of
the southern part of Iraq.

Compressive, splitting tensile and flexural strenghts, dynamic

modulus of elasticity, a.bsorption, electrical resistivity, weight change,

MUK BN SRR M e el e

initial surface absorption (ISA) and permeability were investigated for
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reference, HRM, HRWRA, HRM-HRWRA, RHA—HRWRA, HRM-
RHA-HRWRA concretes at various ages of exposure.

Results showed that under the action of aggressive solution, the
incorporation of 6% HRWRA led to a considerable improvement in all
properties. Whereas, the inclusion of 8% HRM or 8% RHA as a partial
replacement by weight of cement, with the optimum dose of HRWRA

showed superior performance over those of HRWRA concrete. Concrete

containing 8% HRM as a partial replacement by weight of cement

ey

exhibited a significant improvement in all properties compared to the
reference concrete. In genéral, the combined effect of 4% HRM plus 4%
RHA with HRWRA showed highly improved quality over those of the
other types of concrete. |

Under the action of aggressive solution, HPC showed significant
reduction in ISA, absorption, and coefﬁcient. of permeability compared to
the reference concfete' at all periods of exposure test. The inclusion of 8%
RHA with HRWRA showed significant improvement in electrical

resistance compared to the other types of concrete.

DF created with pdfFactory trial version www.pdffactory.com


http://www.pdffactory.com

Gldbinal (3 DS aladiid Al<a) 4 yy gl Sl e daall Cga
oS R e a2 g oY1 Al Bl A 2 8 Ruisedly il
Bog—diall Cigadl o8 5 A clipdan 8 o13Y1 Al Dl 305 Q) L,
Adladl (e ol glSlall (o NS it Y1 Alall Sl 20 Fa gy Jgn
i 52 0m duuld A ped Cag sl 3 0 g sl
Wlae 38 siall (gl Gl suiaad g an il 13a e J V1 gl
it el gl o Cumy Cadl o 3 dae Jatl BY 5558 5 48 laess
A ittty Alally ll 5 a8l LY 55 ) A0 il Bilal bt
Aaliall g plal ol il cupelal a8y a5 dunlid oy hall sy
20 700 A3 Goadl o ALl e olglKline ) olgl<ll s gl
a3 s 8 AldSie 3 geny 50l Gl 44 sle Gl 3 o) ey
A—Slial 5l 558 sla sy Aadledll M) 0yl glSliyall o8 e Fa o o LY JHEA
o ISy oW Al Blu i W G clilad) Wl o il ElD Y
L ol paen e 38, il 201 5 #1531 038 olal 5 L gars Ay
A0 ABles 381 5 iy g iy 5l e (5 giad dpull dale Jllan i
B0 G e sindl GRS 3 il o 1 & 555
el L 1S5 o LYy 3V o dalinzmi¥] da glie gy sal
s sl s Al 5ol Lagliadly IS il oyl gyl
Al o A ulie @l B8 PR A IV adad] GaliaiaY
Sy Ty Lans Cliline e 4 glall Bl 2y eyl Tl AL
o e gl 3 siie
oy elall 4B Giliaddl e dy el Gluall o bl iy
e o Bsale cn a3 ) oa el 3y e %6 Ay J’“‘
DF created with"pdfFactory trial versitin wiviv.pdffactory.com - :

R T N I



http://www.pdffactory.com

elall 4Bl Glonddl we ciandl (5 e B JainlS %8 Ay 5 )
e Aol B Al G5d Lo gill & S uad G el (A e Ay,
e Lgtall Lba Al ol i) oty @IS A8 gite A 0y oLl QA Gilia )
oS Opaad Gl Citanall G (e %8 Loy Allall Llladll 03 ClglSlingg
Ao 3 )s—mny chpna el Db Al e &5 )lEe Bl il aibind guan i
Claadl )5 Ga SN a8 Sl %4 5 O3l %od o & gladl Dl jals
e s oAV e 15V (38 pead il 48 gdie Aa oy elall JI Ciliadll @l
Ll Al DL,
ela¥) Al Gl a0 o1 93 man o pedal Alil) Qllaadl il eay
S el —aiaV] ¢ V) u_\jmm pabaial) o 8 V) ally i -
Jlexiod gl s - slae W) gen by Dy pall Al A0 o 4l 436N Jalas s
u—‘] Cadb A8 580 Ao elall Jlal Gladl e %8 Dy JUJ‘ 38 Sl

2
3
S
3
a
3
=
3

[

His

ik L

s b b

DF created with pdfFactory trial version www.pdffactory.com



http://www.pdffactory.com

