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Abstract

In this research, five concrete mixes were prepared, made samples for compressive,
Splitting, bending and modulus of elasticity test have been use five of silica fume
percentages and three of steel fiber percentages. According to results of this study,
addition of steel fiber cause increase in compressive strength, splitting strength, bending
strength, modulus of elasticity, and increase the angle of stress-strain curve. Addition of
silica fume cause increase in compressive strength, splitting strength, modulus of
elasticity, increase the angle of stress-strain curve while cause decreasing in bending
strength. The higher compressive strength percentage was (32%) as compared to
reference sample prepared at ninety days with silica fume percentage (5%) and steel
fiber (0.5%), The higher percentage for splitting strength was (42%) while the highest
percentage for modulus of rupture (33%), The highest ratio for modulus of elasticity
(27%).
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Chemical Value % | Limits % Chemical Value % | Limits %
Composition Components

SiO, 20.8 CsS 57.06
AL,O3 4.28 C.S 16.59
Fezo3 5.00 --= C3A 2.89 5
CaO 62.32 C.,AF 15.22
MgO 2.95 5 L.S.F. 0.916
SO, 1.78 2.3 Solid solution 17.50
Free Lime 1.18
Loss on ignition 2.83 3
Insoluble residue 0.75 1.5
Total 99.97
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Physical properties Test Limits of Iraqi Specification
results NO.5/1984
Setting time (vicat’s apparatus)
Initial setting time, hrs: min. 1:20 >1 hr
Final setting time, hrs: min. 2:40 <10 hrs
Fineness 2% <10%
Compressive strength
3days, N/mm? 26.6 >15
7days, N/mm? 33.2 >23
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Physical properties Test results
Sand Gravel
Specific gravity 2.60 2.63
Absorption 1% 1%
Bulk density 1850 kg\m® | 1650 kg\m®
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Fiber | Tensile strength | Young modulus Ultimate Specific
type (MPa) (GPa) Elongation percent | Gravity
steel >1000 200 30-25 7.85
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Specific surface area, min, (m/g) 15 20
Strength activity Index with Portland cement at 105 196
7days, min. percent of control.
Percent retained on 45um (No.325), max, % 10 7
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Al Al il Jall Blazaty) 4 glia asd (7) Jgaad)

Mix SF % by | Steel fiber % Compressive Strength (MPa)
designation | weight of | by volume of 7 28 56 90
cement concrete Days Days Days Days
(S7d) | (S28d) | (S56d) | (S90d)
M 11 0 0.0 36.5 45 52.0 57.5
M 12 0 0.5 39.8 48 54.8 61.0
M 13 0 1.0 47.0 62 65.0 66.0
M 21 5 0.0 42.0 64 65.0 68.0
M 22 5 0.5 50.0 60 66.0 76.0
M 23 5 1.0 48.0 57 65.0 75.0
M 31 10 0.0 46.0 56 66.0 74.0
M 32 10 0.5 44.0 55 64.0 74.0
M 33 10 1.0 48.0 55 60.0 69.0
M 41 15 0.0 45.0 55 66.0 70.0
M 42 15 0.5 47.0 57 63.0 68.0
M 43 15 1.0 32.0 47 59.0 61.0
M 51 20 0.0 39.0 47 56.0 59.0
M 52 20 0.5 41.0 47 49.0 51.0
M 53 20 1.0 38.0 48 50.0 53.0
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SLLNY) 4a glia aid (8) Jgandl

Mix Designation | Modulus of 0. 52xl.-"f_c 0. ggﬂ\;i (fo/For)
Rupture )
(MPa)(£.) Eq A(\IE:AIP?;? 05 (MPa)

M 11=f,. 6.3 4.0 6.0 1.00
M 12 7.5 4.1 6.2 1.19
M 13 8.2 4.5 6.7 1.30
M 21 5.7 4.5 6.8 0.90
M 22 7.2 4.4 6.6 1.14
M 23 8.4 4.4 6.6 1.33
M 31 5.7 4.4 6.4 0.90
M 32 7.2 4.3 6.4 1.14
M 33 8.4 4.3 6.5 1.33
M 41 5.1 4.5 6.7 0.81
M 42 6.9 4.2 6.3 1.10
M 43 8.0 4.0 6.0 1.27
M 51 4.5 4.1 6.1 0.71
M 52 6.5 4.1 6.1 1.03
M 53 7.2 4.1 6.2 1.14

bl e dps e dgslal) Libu Al s jall (g sV 28l daglia o Jadh (9) Jsaall A e
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&b sdie JSa g s Al 5 Y S GV Alad ) 2 pe 32l 30 8 ol 5 < 1% 5 0.5% A2V 8l L)
A0 5 LYY Tl A ) 5 Lenadt GO Adlall 22 Al ) 5 (30D oS S ) g il A ALalA)
alu,al £0) 16, 10, 15,2]k Al 8] A slie 2 35 e AY) Al Al Gl Sa
Y5 GV dalaall e dlu,alls 4095 LI dila) vie (s (S8 caliny Jadl) vie Ik el
Lain adad gl 050 (g 5 oW Q) Jgemn 2ay Ailand 5 ) gamy JidE alae Y1 230 Slga) ) el gam s 22y o
GV G Slad (3 Gaay ¥ A G881 Cusan amd Alu Al Gl et A0V Gl Gl dila) e
A o Juais Jeal) 8305 (e i) il iall Sea¥) Aagis G550 A ala 3y of ) A gliall & i s 3,39 ol
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35S0 Alaa e Aall) il ga Fsna el AnSall (5 UaZiV) A8N e slie ad ol (9) Jsaall (e D
4 2 Sl dlilae (e Al adl) e Al Al s Gall 48 (5 UadsY) adl) daslie o8 2330 5 (ACIT 318-05)
oMY a8l Haglie 8305 G AV GLIVY 5 L) le Adld GV asm cundl 5 A3 cils sl
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Y sl A e QL e o g AAY sal) syl

fop = fopr 8350, + 26w, (4)
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Mix Designation Splitting Tensile Strength  f.,28 fop | Fop | Fsp (MPa)0. 56\‘:’E
(days) (MPa) fope | fo | £ (Eq ACI 318-05)

M1l=f.,, 3.50 1.00 | 0.09 | 0.56 3.4

M 12 3.80 1.09 | 0.09 | 0.51 3.5

M 13 4.33 1.24 | 0.09 | 0.53 3.8

M 21 4.66 1.33 | 0.09 | 0.86 3.8

M 22 4.96 142 | 0.11| 0.69 3.8

M 23 4.96 1.42 | 0.11| 0.59 3.7

M 31 4.11 1.17 | 0.09 | 0.72 3.6

M 32 4.25 1.21 | 0.10 | 0.60 3.6

M 33 4.25 1.21 | 0.09| 0.51 3.7

M 41 3.97 1.13 | 0.09 | 0.79 3.8

M 42 4.11 1.17 | 0.10 | 0.61 3.6

M 43 4.25 1.21 | 0.11| 0.54 3.4

M 51 3.8 1.09 | 0.10 | 0.84 3.4

M 52 4.46 1.27 | 0.12 | 0.69 3.5

M 53 4.82 1.38 | 0.12 | 0.67 3.5

Jadiy) 5 g2 fada :4-3

Asls e daual s s ) gea and Sl Ale Al JladiVh SlgaV¥) Al o Leiul 0 oty G degal) B (g

Dbt Al Al pAll abaall Meal) Als je g5l (10) dsasll 5 (5) 5 (4) 5 (3) JSEY e o

alra 3o ) 5 adanll Slga¥) As yo g la5 ;Y1 8 ol cigma pall A Jally A5l Qg pall dalra 2ba ) 5 WSl

iV Ao glie L) Jliiall 5 Aibu jall TalecaiVl da slie B2l ) 8 WSoLull L ddled g8 335 5l

daluall 333 5 dpbu Al A el I 43V i) CGELIYY ddla) ae J ghal ddlsad JuadiV) ) i) Jas3ly LS

Gl jas 3 A0V l) CalIV) Aglled ) 5 gry a5 200V 68 G e 4 lall Al A cila Jall sl caas

8 Aty Al Hal) aigh Jaadl el 3 Jadll &gan a3, sl CalIVL Adaaal) A5 sall Jii cpad Laalin)

38 23V gl G G0 e AV asy @y 5 [8] Allds aliaial 1 zling 3,3V sall GV Can s 3l 3

LY gl YL dalie pe Al Al Gl o Lae ga) 5 Jlasi) Jaat e 5 ja8a 5 45k jal Jeatl e Culac
Add) gia giliill Gl 5 (5) Aabaal) (e 80N ae laadl JdiY) 5 gal) Jaie 4 jlia o3
Aleal) bl Jalaty Caa A Ao a8 Adlaay JdiY) 5 Alea ) Faie Jiiad o

(ax)

Y= la— 1) (5)
Y ilalaall (e oA ([ ba) e OS a O Cus

a = 2.257 + 6.435w, + 40.048v, — 1014.339w,,v, ()

b= 1.988 + 8484w, + 37.955v, — 1236.972w v, (7)
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A0V 5Al) CILIVL Aalecal) da glial) dille Ailu Al ASilSal) (aibadd) ;i g

Agila Al cla jall e JadiY) g dgay) (10) Jyad

Designation Mix f. (MPa) strain at failure (Feifer)
(28 days)

M 11=(Fer) 36.70 0.0015000 1.00

M 12 39.16 0.0012467 1.07

M 13 45.70 0.0014333 1.25

M 21 47.10 0.0015333 1.28

M 22 45.10 0.0014867 1.23

M 23 44,50 0.0014000 1.21

M 31 42.00 0.0012667 1.14

M 32 41.80 0.0015333 1.14

M 33 43.20 0.0014667 1.17

M 41 46.40 0.0015600 1.26

M 42 40.60 0.0015600 1.10

M 43 37.90 0.0020000 1.03

M 51 37.80 0.0013267 1.03

M 52 38.50 0.0013867 1.05

M 53 39.40 0.0016667 1.07
Lgall Jalaa 1 5-3
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DI | iy |/ | 2l S s e e
M 11= I::E”.:I 31914 1.00 :‘L\L.n);l\ PR 64...11.50‘)5}\ 4a5lea s(4..:.)3.tm»‘2“ J\}d\
M 12 33883 Top | oo Jele LB SN g e A e
M 13 36825 115 | o el A s el delas o L aaiy A A
M 21 39875 125 | 0 A s e A A QSN
M 22 40146 126 | 2> 00 LS D Jid G g Le il A
M 23 40474 127 | oSO oS IS S A el dalee (8 1AL, A
M 31 38106 1.19 oS ey Ag el Jalna Sl 4ndi CBY 8
M 32 37733 118 | P& 0o A8 i) Do G lulal) Lol
M 33 39722 125 | “leoell ol dalae of B3y (11) Jsasd
M 41 36553 1.15 10 ,5)% i S Jle o dyglall Al 2l
M 42 36600 1.15 25)% iy 2231 8 A3V 8 Gl s 5 (20,15
M 43 36487 1.14 oy yal) An 3all 45 jall Jalaa ) 40 (13 ,15,19
M 51 36000 1.13 GV Al ae Agpdd debae 33b) Laadly LS
M 52 37900 1.19 Jalae G () Cun el Al da el 43y il
M 53 39737 1.25 KL e e il Gl all s yall 2yl
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O o eIl e (19,15 ,18 ,26 ,6)% s dmas all da 3all &g sall Jalaa () (0.5%) domsis 43Y 8
(1%) Aty 39 58 LT e 2 ) Al a0 (25,14 ,25 ,27 ,15)% sy sl ol

zasalll Ay yall Jalas 5 (300MM*150MM) anss S shaal) 73 gaill 255 jall Jalaa (p 283l Jiiad o3
alrall (& 1S Jle i 5 40 5l GLIYT a5 dma yall da 3all (300MMX 150MM) s () shassY)
4y

E. = Eg, + 464271V, + 27719w, (8)
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