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MECHANICAL
CHARACTERISTICS OF
LIGHTWEIGHT CONCRETE
ENHANCED BY FLY-ASH AND
STEEL FIBER

EThis research deals with production of light weight aggregate concrete by using
éclayey stone aggregate, normal material (cement , sand) and some of mineral
ijadmixtures (fly ash and steel fiber ). Many trial mix were doing some of these by
Keywords: gweighing ratio and others by volumetric ratio . We get light weight aggregate concrete
Z(LWAC) with 24,92 N/ mm2 compressive strength and we improved mechanical
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ﬁg?}f\:veet%ht Eproperties by adding same percentage of fly ash and steel fiber (0.5 ,1 ,1.5) % of each
Fly-ash £other as a percentage weighing ratio of cement content . compressive strength
Steel Fiber Sincreased with (7.8 , 5.2, 2.9) %, splitting tensile strength increased with (20 ,16.71,

§12)% and flexural strength increased with (24.5, 17.9 , 8) % when adding (0.5,1,1.5)
2% of each steel fiber and fly ash respectively. The practical results of the current study
ARTICLE INFO gindicates that the using clayey stone to produce (LWAC) is success and we can
improved mechanical properties of this (LWAC) was produced in this research by
adding fly ash and steel fiber with previously percentage.
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(Ordinary Portland Cement) aluie¥) (52330 ) sall
riandl 400 38l 5 ALKl (atladld) Hlaia o [2-1] Jsang
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(O P C) Ll 8 je cuial g axiiosall Cuiadl
Al gall aiilag cpsi agle Clia adll o) ja) axy g (e Adle
el ¢ [4] (IQS,N0.5,1984) 4l &) 5al)

1 s

A )l A0S a9 padiusall il JleSl) Jilsil)

. . Standards Limits
o
Chemical Properties for cement (%) (1QS:5/1984) (%) 1984
Al203 2.48 3-8
Sio2 14.81 17-25
SO3 1.03 = 2.8%
MgO 3.69 < 5y
Ca0O -
Free Lime -
Loss on ignition 1.08 < 19
Insoluble residu 0.98 < 150
(Total) - e
Solid Solution -
2ds
padiaal) Cutendl 5 58l Jalasl)
. . Standards Limits
Physical Properties Result (10S:5/1984)
Surface Area 312 Not less than 230 m2/kg
Initial Setting time 130 minute Not less than 45 minute
Final Setting time 250 minute Not more than 10 hours
Compressive strength for 3 day 21.2 N/mmz2 Not less than 16 N/mm2
Compressive strength for 7 day 27.5 N/mm2 Not less than 24 N/mm?2

o) el gall gillag 4 aa g ad JLand) daladll o) ja)
Jlail)l =L 5 [5] (ASTM - C33-01) 2 sl 455 ¥
Al ) il ac L LS U A lal Al il

(Fine aggregate) asldl als 1/ 2.2.3

Goet ey s Al Al A LIAN 8 okl J )l
¢ cpall #Ola Adadlas 8 skl ddhie e (River Sand)

3 s
aclll S 35l Judal)

Sieve No.(mm)

Passing (%)

Standards Limits (%)

9.5 100 100
4.75 95 95-100
2.36 86 80-100
1.18 78.5 50-85
600 38.5 25-60
300 16.5 5-30
150 4 0-10
4 Jds>
a1 IS 0 4iual 5 Al 3 ailaadl
Fine Aggregate Properties Standards Results Standards Limits
Specific Gravity ASTM C128-01 2.65
Absorption ASTM C128-01 0.7%
Dry Density ASTM C29/C29M/97 1595
Sulfate Content (1.Q.S.)No.5-1984 0.3% 0.5% Max value
Passing sieve  (0.075 mm) (1.Q.S.)No.5-1984 3% 5% Max value

18



Arkan Khaleel Ahmed, Bayer Jaafar Al-Sulayvany, Muyasser Mohammed Jommahl Tikrit Journal of Engineering Sciences (2019) 26(4) 16-25

Al Al (8 axdiall ) 6l cada

; el A - &
Jamianal) ()35l i 380 IS )1 11 JSi

(Light weight cLisl il ouddd) als 1) 3.2.3
coarse aggregate)

PRI S SCNPNP  V N CES. SVON P

Llae e 5315 (Clayey — stone) dihll ) sl
pim Qo da (- da LS s 5 (Ponza) | is—
= 0 Aaal) A gl Sl L) Jalna 8 Aaladiul
o piaaas ¢ AV 8 okl S Aaadiall g Jop f A Lailae
ealoe (84l e 2iig (3) ) Jlacdi s LS 55 Jlas LY
O ¢ sl z 5 e Jpaall Al Sl £ L)
ot 4 leny w23 sl 1355 ) pL ST el ) (o S
JJAMJA_\;\Jgﬁu\}AALr\Q‘\_:\P\MUJJJ\
e Yl AL il 4 e laa e sball aabiaial (55
‘HM}]?&‘)}“,\_}E)H%M\ oda Aalledlylla]
saal @l 35 Al A 2l ad Aol (24) 2l slw Ll sal
ujﬂeﬁj\ekﬂuaﬂuucu‘_f‘\m\_uuucj‘)_u
U\JA_]Q_\;_\\‘HM\\\‘ \(,_,_,1&\ “CL Al al 7@_&4
5 J s (o8 a g | 33l oL S 1 i) J sl

5Jd9
ST RS FEENPEN NI PR EN N g A BN

Sieve No. Passing Standards Limits(%)
(mm) (%) for (ASTM C33-01)
12.5 mm 100 90-100
9.5 mm 90 85-100
4.75 mm 18 10-30
2.36 mm 3 0-10
6 s
O35l i A S I A all 5 Al ydl) (511
LWA Properties Standards Result
Specific Gravity ASTM C127-88 1.4
Absorption ASTM C127-88 4.6%
Dry Density ASTM C29/C29M/97 640
Sulfate Content BS 3797-part 2-1981 0.1%

Lordiel) aaall GLIYI 22
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7 dsa>
[6] deuaad) ClISU 4l il sall
Type Shape Properties Standards
Density 7860 kg/m3
Ultimate Strength 1345 MPa
Modulus of elasticity 210x103 MPa
(strain at proportion limit) 6.4 x103
(Dramix®ZP305) 2- end hooked
_— — (Poisson’'s ratio ) 0.28
Average length 30 mm
(Nominal diameter) 0.55
(Aspect ratio) 55

(Fly Ash) ythiall o s 2.4.2.3

AN | s b Ll Al ol

el & Gpnd (a p sl Al Al ) Gl )
AL S (a0 1B ey, B3 ie Jexias
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8 s
[7] padisall jildaiall sbe )l Jidas Jpualss
Property Result
S0i2 (%) 52.46
Fe203 (%) 6.32
Al203 (%) 31.46
CaO (%) 2.76
K20 (%) 1.08
Na20 (%) 0.18
Loss with fire 4.58
Density 3p/p2S 800-650
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item XI/:O); Stet(e(l)/:‘)i)ber Flz/0 /OASSh Super (pol/z)sticizer wic) SrLL;TItp

1 LWO 0 0 0.8 0.28 71
2 LwW1 0.5 0.5 0.8 0.28 70
3 LW2 1 1 0.8 0.28 68
4 LW3 15 15 0.8 0.28 65
5 MR 0 0 0.8 0.28 73
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Mix Steel Fly Super Comp. Decreasing
item type fiber Ash plasticizer (w/c) strength ratio
(%) (%) (%) MPa (%)
1 LWO 0 0 0.8 0.28 24.92 49.35
2 LW1 0.5 0.5 0.8 0.28 25.65 47.86
3 LW2 1 1 0.8 0.28 26.22 46.70
4 LW3 15 15 0.8 0.28 26.88 45.36
5 MR 0 0 0.8 0.28 49.20 0
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Mix Steel Fly Super Splitting Decreasing
item type fiber Ash plasticizer (w/c) strength ratio
(%) (%) (%) MPa (%)
1 LWO 0 0 0.8 0.28 2.64 33.67
2 LW1 0.5 0.5 0.8 0.28 2.96 25.62
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5 MR 0 0 0.8 0.28 3.98 0
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Steel Fly Super Flexural Decreasing
item Mix type  fiber Ash plasticizer (w/c) strength ratio
(%) (%) (%) MPa (%)
1 LWO 0 0 0.8 0.28 3.35 37.03
2 LW1 0.5 0.5 0.8 0.28 3.62 31.95
3 LW2 1 1 0.8 0.28 3.95 25.75
4 LW3 1.5 1.5 0.8 0.28 4.17 21.61
5 MR 0 0 0.8 0.28 5.32 0
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P ) () (%) Kg/m3 (%)
1 LWO 0 0 0.8 0.28 1766.22 27.98
2 LW1 0.5 0.5 0.8 0.28 1773.18 27.70
3 LW2 1 1 0.8 0.28 1795.44 26.80
4 LW3 15 15 0.8 0.28 1819.35 25.82
5 MR 0 0 0.8 0.28 2452.62 0
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item tvpe fiber Ash plasticizer (wic) elasticity ratio

ARSI 7> W (1) (%) (MPa) (%)

1 LWO 0 0 0.8 0.28 22875 34.91

2 Lw1 0.5 0.5 0.8 0.28 23876 32.06

3 LwW2 1 1 0.8 0.28 24112 31.39

4 LW3 15 15 0.8 0.28 23987 31.74

5 MR 0 0 0.8 0.28 35145 0
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