alall Eiadl g Mad) a5 )3 9
i o) 53S) Arala)

o | IVO dicd Satadls

el g sUal) dwdin and

d88aY) Al AN Lailad an
CulsSliiN) Gkl e dgglald) ¢l

) casia Al
daa o) i) Araladl & CileLEY) g oLl dcidin acd
b sialall da a Ja clallaia (a8 5 A
sl 3 go diria agle

S (e
el s pudly (53¢

(Q\}m‘gU ﬁuej\auﬁheuggé&b ejﬂgd\gwﬁJ‘,ﬂS,\)

il iy
ke G e g aal e oud gl
2014 Jead




-

L AadAl m

oo gl oseh Al Zl) 8 deadiuadl sl duaall skl gl |
M leale U saanll Sy 8L o2 ¢ dpaliie V) Al AN ae &5 jlie dilise S cld il pall |17
n AlS ) ) (Yl Caagy sl cadal) AlS N Jlesind G okall oda aa) ¢ ks |-
s ool As A 2 ey CllSLEY ) bl e GBS S S o0 ik |

(ASTM C330-5) 2 sall (il 4 oY1 dymanll cililluial 1 5 Llaa 5 58 gia 3l ga aladinly

- Jala sl s s o Jumdl dlagd S0 e all (uida g uiitall Jaall s =
| o2 byl Al Clia gadll da all @l d el Jas o) gall & gSa i g Juzadl g ol L
Aaalasall 5 (aliaia¥) and g o sl () 5l 5 il ASSaal) Ailad) UK (and 4 Al )
B Sl ALl AW Ads el 8 LY ClaaneS e gadll sdac QST sl Ay |
| Csalall LU sl 5 Jaeall |-

ASSaall Ailal) AN () DSl al i e (g paill 33diall a gadll il Cina
| SV (ASTMC330-05) 4y eY) dial gall 350a a8 5 %a/paS 808 oial alS U |
) w85 (51100 syl s daynaie]145 osil sl %/a38880 sl sl BV 8 |-
] s danaiddy sk 5 Ble Gl el G aalil o WSl e g il I dele Caai S )
Al

N el ae CulSLSY) AlS bl yuaall Al dul o g Cand) e D 6 3al) |
] 566287 dallas jae Cind pandi Al Al 3Ll LS00 pal Al (any e 2l )
B Aa e ¢y All Adlal) A8GSI ¢ JalraadV) A slia) Al 3l 5 Al Gal il Jadiig Lagy |7
- G5 Ol gall) TEDUPD m gl 5 A g pall Jalmac paaliaia¥hee LY da liae EDMa3Y) a8l |-
a OOl adall culinlis ) gall 6lS ) Gal 53 ae U A5 ey (A YN B Gasdgdfbaall  fL
Laleiail Ao glial 4l A Gl jumad ol Cua dgza je dalio jlic] s Jalad) A Gl
i ap)shla iy s% 0382000 (e 8 0l Al AUS 5 JISULISe] 7.2 ddngiee |
1 27.7) Wshay) Ll da i Lo Jpanll aicun 0.4 Giieulfsle daiz 1:1.12:0.84 |-
| S &l clllie e il 3a/ax8(1824 ) oalls Adlald) AU 5 (JSuliSee |
ACI 213-0305) sl daa 5Ly A3l Al

| 540 ien s sinans )50 AdEA Cual Y A8 Al A o ) il )] =

¢ LY Ao gliay JEDE W)l e glie g JalraaiV) A gl 85 50K 50l ) ) saf 3afaas




| 8157283¢741¢758.85) ks 28 raen saby Hll At Cirly Cun Ao g pall i Jalea s |-
] A gy o)l il bl ) BS ) e G glall Dl AdL & lae Mgl e (40 |1
| Y28 ex 7 18 57 0.88 pabaiaVl s ddlall AN 4 gl dpnill (alaas) XS LAl fF
A s de s pand sl Al s LS, 00 casal) il o) QIS ) G |-
Al @bl b ) s dgall e (X255 745) A5 ¥ By asdy gddsall 38 |
aall () s ¢ sl Aaea Al Al apitl Alad CalS AN il sadll )y o) sl gl
oS Al/ale(P10x419) IS 0l cauia CulSLEY) Al Al Calial) (ileSl dadl a8Y) [T
= Caaat Caldall (B (e 7 80 Y Yaina piiag Ailu Al e g gl 13 Gleal) ELS) Jaas |

| Al AN jee Geas40dsl 4 |




Abstract

The development of modern techniques used in the production of
concrete led to the emergence of types of concrete with different densities
compared to normal concrete, this density can be obtained in several ways,
one of these methods is using lightweight aggregate. The main aim of this
thesis is to study the production lightweight aggregate by using locally
available materials, Attapulgite clays, as coarse aggregate and then the

production of lightweight concrete according to ASTMC330-05.

The experimental work is divided into two parts. The first part
was to find the optimum burning temperature and the optimum burning
time with respect to relative density, oven dry density, absorption, and
crushing value tests as parameters adding to mineralogical and chemical
structure test in this part. The results demonstrate that the oven dry density
was 808 kg/m?® within the limits of ASTMC330-05 which is less than or
equal to 880 kg/m® and specific gravity was 1.45 at optimum burning
temperature 1100 °C for 30 min. This type have not been previously

produced in Iraq and method of manufacturing a simple and economical.

The second part of the studying, the influance of coarse
lightweight aggregate Attapulgite on some mechanical properties of
concrete are tested at curing age 7,28 and 56days, include compressive
strength, oven dry density, splitting tensile strength, flexural strength, static
modulus of elasticity , absorption, and non destructive tests (ultrasonic
pulse velocity test and rebound hammer test). The results compare with the
properties of Porcelanite aggregates concrete with same mixing proportions

as a reference mixture.

The concrete mixes were with characteristic compressive

strength of 17.2MPa and oven dry density less than 2000 Kg/m®, mix




proportions of 1:1.12:0.84 by weight and w/c equal to 0.4. The test results
for compressive  strength were 27.7 MPa and oven dry density
1824kg/m?>.The results were within the requirements of ACI 213R-03.

The results indicated that LWAA as a coarse with natural sand
and cement content was 540 kg/m® led to a considerable increase in
compressive strength , splitting tensile strength , flexural strength , and
static modulus of elasticity where the percentage of increase in the age of
28 days was (58.85% , 41% , 283% and 81% ) respectively relative to the
corresponding Porcelanite aggregates concrete with same mix proportions.
The percentage of reduction in oven dry density and absorption was0.88%
and 18% relative to Porcelanite aggregates concrete respectively. Also, it
was found the percentage of increase in the ultrasonic pulse velocity test
and hammer test were (45% and 25%) respectively relative to the
corresponding Porcelanite aggregates concrete an effective non destructive
tests to assess the quality of lightweight aggregate. The max. value of
drying shrinkage in 90 days for LWAA concrete is(- 419x10®) mm/mm
and considered moderate, where 80% of that shrinkage occurs in first 40

days.
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