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Limit of Iragi
Oxides Composition Content % Specification No.
51084
Ca0 6144 -
AlOs 4.103 8% Max
S510: 17.31 21% Max
MgO 246 5 % Max
S0s 221 2.8 %ohax
Loss on Ignition. (L.O.T) 123 4 %oMax
Limit of Iraqi
Test Results

Physical Properties

specification No. 5/1984

Specific surface area
(Blaine method)- (m’/kg)

250 m* kg

(230 m*/kg) lower limit

Seffing time (vacate apparatus)
Initial setting. (hrs : min)
Final sefting: (hrs - min)

2hrs  Tmin
dhrs 32 min

Mot less than 45min
Mot more than 10 hrs

oty S S el [T AN W SN wa el sl Beell €42 faa | & il el A

* gAYl QA B8 £5 (2) Js

L]

Sieve size Cumulative passing %o Limit of IQS No. 45/1984
14-mm 100 90-100
10-mm 6529 50-85
5-mm 0.22 0-10

R fadls | .-’;ﬁ;.. .--. Al l'l.___-i_,l' eyt L PR | e ;-\_.,'_r:'__' sigll  Sanll iL_)_’i. s o 1 gl _1_' -

* L) Al Al A ity Ailastl) (alad (3) Sy

. S . Test Limits of
Properties Specification Results e
Specific gravity ASTM C128-01 © 2.67 -
Absorption (%) ASTM C128-01 ® 0.56 -
Dryloose mit welght | ) op co0/c20M/07™ | 1340 -
(kg'm’)
Sulfate content (as SOs:) (%) | (1.Q.S.) No. 45-84 ) 0.027 | 0.1 (max. value)

RE g EREN I ol VRO | P PP P TR | WEN | B CER TSP G (Y PN Py
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*(Hs) Akl siual pls; 75 (4) Js=

Sieve size Cumulative passing % | Limit of ASTM C330-09
12.5-mm 93.6 00-100
0.5-mm 60.3 40-80
4.75-mm 12.7 0-20

i

el S Rl AT A e BT YD LS e el v RaellHE,E e & el hal St
G = L == il B

* i) Gdal gl Al ) duldlly dubash palgad) (5) Jsas

Properties Specification R::::ts spli‘]iltl"fglfifm
Specific gravity ASTM C127-88 @ 1.4 -
Absorption % ASTM C127-88 @ 4.6 -
Dry loose unit weight. (kg/m?) | ASTM C29/C29M/97 0 623 -
Sulfate content (as SOs). % BS 3797-part 2-1981 10 0.1 1 (max. value)

- S8 deala [ Agmll KN folE ) oSl e ladlly enil) (Gaall ASy5 e B eadll elal S %

* O shsasdll alS) 7548 (6) o

Sieve size

Cumulative passing %

Limit of ASTM C330-99

12.5-mm 95.2 90-100
9.5-mm 71.34 40-80
4.75-mm 17.3 0-20

v 558 Aaala [ A IS /L) S pe gl sl Bl 3855 A A aadll shal 5 0

*Ciidl) Al puall & ghua ) Al Alsallly Auibasll Galsad) (7) Jssa

Properties Specification RZ:::ts sp];i‘]ilt.g;gzn
Specific gravity ASTM C127-88 @ 1.25 -
Absorption % ASTM C127-88 @ 45 -
Dry loose unit weight. (kg/m?®) | ASTM C29/C29M/97 ™ 450 -
Sulfate content (as SOs3). % BS 3797-part 2-1981 49 03 1 (max. value)

S Al / ) S gL S e gl i) Bl A5 e 8 pmnill ehal 5 ®
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Taclll als)l 755 (8) Jsas

Sieve size Cumulative passing %o 45/ lI;;il-crllitt‘O{:'f;aniif}o. Q)
4.75-mm 99.78 90 - 100
2.36-mm 89.7 75 -100
1.18-mm 79.68 55-90

600-pm 58.81 3559

300-pum 29.43 8—30

150-pum 6.07 0-10

. dﬁﬁ@hﬁ%ﬁlaﬂlfﬁjﬁiﬂﬁﬁ \._'.ﬁdlé.adj'.r_'ﬂ‘_j etiedl Baall 3835 jide 3 mndll olal 5 °

* Ll als)ll Aliastlly Ail5adl) Gaibiadll (9) s>

Properties Specification R—tfsel?ltts spLeiIiItliitt??ifizn
Specific gravity ASTM C128-01 @ 2.8 -
Absorption % ASTM C128-01 ® 0.7 % -
Dry loose unit weight. (kg/m*) | ASTM C29/C29M/97 @ | 1580 -
Sulfate content (as SO3). % (1.Q.S.) No. 45-1984 ® 0.056 | 0.5 (max. value)
I\S:?é(f)i;m l;ltlllllzllll (1Q.S) No. 45-1984 @ 126 | 5 (max. value)

* Aoy il Glblll) clagad mils (10)J s

Cement _ Compressive
Trail Mix # | Content W/C ?k"g“ff:g Stg"s“]g)t;'yﬂt Sl“(‘:‘nl:nt;“w
(kg/m?) (MPa)
Trail -1 400 0.38 242315 46.77 66
Trail -2 400 04 2413.6 47.53 73
Trail -3 400 0.42 2411.36 39.93 81
Trail -4 425 0.38 2410.29 43.86 57
Trail -5 425 0.4 2413.13 43 64
Trail -6 425 0.42 2425.25 41.3 72
Trail -7 450 0.38 2393.8 42.73 59
Trail -8 450 0.4 2401.05 36.32 69
Trail -9 450 0.42 24354 42.16 76
Trail -10 386.19 0.54 2345 27.93 74

S s [ ) A ) S g bl i) ) K5 e 3 madl sl 3 °
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Mix. | Cement | Sand e

No. (kg/m®) | (kg/m?) | Normal weight | Thermostone | Claystone | w/C
MRI1 400 600 100 0 0 0.4
M2 400 600 75 0 25 0.4
M3 400 600 50 0 50 04
M4 400 600 25 0 75 0.4
M5 400 600 0 0 100 0.4
Mé6 400 600 75 25 0 04
M7 400 600 50 50 0 0.4
M8 400 600 25 75 0 0.4
M9 400 600 0 100 0 0.4

8 Taals [ Al AN [ U Sl ae oy glarlly il Baall 48,5 ida ot pandll ehal a®

*p L) dagliag Uadi¥) ad dagliag Jolaaiy) Laslial 4 p0aall Slagail) zilhi (12) Jdsaa

. Splitting
Compressive - - . Flexural .
. Decreasing | Tensile | Decreasing Decreasing

Mix. Strength Strength
N \MP % Strength Y P Yo

o | (MPa) (MPa) (MPa)

MR1 42.25 - 4.77 - 5 -
M2 33.6 2047 3.97 16.77 4.7 6
M3 23.16 45.81 3.311 30.58 4.25 15
M4 19 55 2.4 49.68 3.76 24.8
M5 15.64 62.9 1.7 64.36 33 34
M6 40.2 4.85 4.5 5.66 4.85 3
M7 324 2331 31 35 4 20
M8 18.34 56.6 1.6 66.45 3.42 316
M9 15.5 63.31 1.3 72.74 3 40

5SS sl [ A8 LI f g N D g (sl gl Band A ke A andll shad 5

* oSlel) d5g pall Jalea gan @il (13) Jeaa

Modulus Poiss
e Normalweight | Thermostone Claystone of Decreas. -

Mix. | - , B - 0 Rat.

No Coarse Agg. | Coarse Agg. | Coarse Agg. W/C Elastic. Yo ®
' % % % | (MPa)

MR 100 0 0 0.4 28152 - 0.232
M2 75 0 25 0.4 24360 13.46 0.221
M3 50 0 50 0.4 20132 28.48 0.216
M4 25 0 75 0.4 18679 33.64 0.194
M5 0 0 100 0.4 16920 30.89 0.187
M6 75 25 0 0.4 27076 3.82 0.228
M7 50 50 0 0.4 24022 14.67 022
M8 25 75 0 0.4 18372 34.73 0.186
M9 0 100 0 0.4 16630 40.92 0.177

LSS Ay [ A agﬁi\j‘;)lL‘a'lwuy;wlﬁ_g (emstigl) Baall is,s J_.M;Ja:.ml el 5
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. . . Thermal . Absorption
Mix. Un;;;}:::)ght Decr;:smg Conductivity Decr;:smg of Concrete
No. (W/m.k) %
MRI1 | 233567 - 1.33 - 1.78
M2 2122.96 9.1 1.022 23.15 458
M3 1854.4 20.6 0.7311 45 5.08
M4 1731.23 25.87 0.626 5203 7.43
M5 1437.48 38.45 0.434 67.36 10.98
M6 2004.3 14.18 0.88 33.83 54
M7 1790.6 23.33 0.675 4924 6.6
M8 1672.77 28.38 0.582 56.24 8.1
M9 1400.5 40.03 0.414 68.87 11.8
- S k[ A AN [ L) IS pa ey penrig Budl 30 e il elal 50
50 -
40
=
30 1
g~
[¢)
5 EZO
S
g 10 -
(=]
o
O 4
MR1 M2 M3 M4 M5 M6 M7 M8
Mix No.
Bliaty) Aaglia (and il (1)Jes
5
4
3
5 2
=
[~
.5 N
s c
as (V]
afl 0
v n

MRI1

M2 M3

M4 M5
Mix No.

M6

M7

M8
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Flexural Strength

(MPa)

MR1 M2 M3 M4 M5 M6 M7 M8 M9
Mix No.
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Mix No.
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Mix No.
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EFFECT OF LIGHTWEIGHT COARSE AGGREGATE FROM
CLAYSTONE AND THERMOSTNE ON PHYSICAL AND
MECHANICAL PROPERTIES OF CONCRETE

Muyasser M. J.1, Algubory Emad K. A2
! Assistant Professor, 2 engineer, Civil Department, College of Engineering, Tikrit University
Leng_measer@yahoo.com, 2emadkhalaf1991@yahoo.com

ABSTRACT

One of the depended concrete internationally is lightweight concrete , that is classified
according to availability of raw materials and the purpose of structural use , this study
specialized to replacing normal coarse aggregate by lightweight coarse aggregate from
claystone (bonza) and thermostone in volumetric ratios (25, 50, 75, 100)% add preparation
reference mix, for purpose of identifying and studying the important specifications for the
new concrete were prepared models from cubes, cylinders and standard prisms to evaluate the
compressive strength, splitting tensile strength, modulus of rupture and static modulus of
elasticity as well as the unit weight, absorption and thermal conductivity, where readings rate
depended for all tests. results of the tests indicated that a drop in the mechanical properties of
concrete with increase of lightweight coarse aggregate ,mechanical properties values :
compressive strength , rupture modulus, splitting tensile strength were between (15.5-
40.2)MPa (3-4.85) MPa , and (1.3-4.5) MPa compared with reference mixes (42.25 MPa),
(5MPa) and (4.77MPa) respectively , also values elasticity modulus, oven dry density,
absorption and thermal conductivity were between (27067-16630) MPa , (2122.96-1400.5)
kg/m? , (4.58-11.8)% and (0.414-1.022)W/m.k compared with reference mixes (28152MPa),
(2335.67kg/m?3), (1.78%) and (1.33W/m.k) respectively.
Keywords: lightweight concrete, thermostone, bonza, compressive strength, density, elasticity

modulus.
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