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Sl an s Clbaal gy qiafi 3 ¢ el cililee & Lol O sall €I (e & dilujall sale )
Sl G Y Glaall (e by e 5 ¢ daa HIAY Cag ylall Lgtia glaa g A lall 5 ¢ Ll 5 ¢ 358l Leia 3ac
OF Ay ) ddla) ¢ 2l Glilae olad Adamia (5808 Al AT ) s AL A 8 Glulld) e 22
Caglall leleaty Liilie e 5% 3 ¢ Lue a2y (Concrete) &l Al 8 (Cracks) GBsiddl seds
Soloall Gla e (B DAY Ly 55840 sda und Julgall (e 22 clliag o A )
(confined shrinkage) sl GUILSYI 5 ¢ (temperature gradient)
.(Belie et al.,2009)

s s sl Gasl e LS Wl oS (Micro crack) d@sal gadll
DS M e ¢ Aulae SS) (concrete) Blu ANl Jaa e Jaxds olidl 558 jallad
Gt ) g Al gl ol i8] AaS) yiall (alaa¥ly ¢ il S ¢ a8l Jie 0 5all il slassll J 2l
JHE (e 535 Lan ¢ Alu AT JA1a 3 5a gall 3V Gl JSU G gan L8l Aol Jal) 4y iy &S 3
dcliva O Lete Alu ALl (5 A il el elly ) 48l | (Jonkers,2011) Al Al 4l
b El5 ALY s3]y g oall G N €O, s S Sl S (e 967 il e
. (Worrell et al.,2001) .(Global Warming) sl sall (ulia¥) lgie s danll e

G550 dallew b LS A02) i Ay g iy lin ¢ Dla Al Gge (KL dgal 5l
Dbl (Ul CaCoz popad Sl i S Jin dpiaea o) U0 Lghase 40 o ((Alu,ally
@l Dl Jaall 5l Jadll 138 e 3l (Jonkers,2011) 4l &lli 8 L gl _casY)
LSl BaLis o) Euse Leapla ) 35,80 40al Jabs 4daall 038 Sad (Biomineralization)
2 Laa (gLd) as) o ganallS # Bl (e  Aladl (5 ghall ) LS Jillsall 8 ) jaad Saaag
Blasd o) Sl 13 e iy ey il 44a 50 CaC03 psedSI il S s 53 )
(Bacterial LSl aladiuly dalleadl dle Al lgle Gl 3aall dlle Cldial gar jaals
.(Sunnil,2010) .Concrete)
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j Summary Z

The present study was conducted in Diyala province for the period from
December 2011 to March 2013 in the laboratory of Graduate Studies and
Research in the college of Education of Pure Sciences / University of Diyala,
and laboratory of civil Engeneering / University of Diyala, and the aim of the
study was to using of bacteria to self-healing of cracks in concrete, and this
study was the first of its kind in Iraq ..

This study used bacteria Bacillus subtilis isolated from agricultural soils and
dry soil, and has the cultivation and development in the selective medium
SR-20, underwent tests, biochemical and diagnose bacteria and according to
the (Bergys Manual & Medical Bacteria), where conducted laboratory tests
preliminary to know the ability of these bacteria to address cracks concrete in
terms of their ability to withstand factors existing in the form of concrete,
including the pH baseband through development in the selective medium
SR-20 with a pH baseband ( pH - 10), and tolerance of salinity when planted
in the precipitation medium SM-7 containing chloride Calcium, also was
testing Preparation Material treat cracks for the deposition of calcium
carbonate crystals.

The results showed the ability of bacteria to withstand selective base in the
medium of SR-20, as results showed its ability to carry calcium chloride
concentration (0.25g) per( 250ml) of water and inability to afford calcium
chloride concentration( 2g) per (1000ml).

The results also showed that the best way to prepare material treat cracks
concrete to precipitate calcium carbonate are using the method consisting of
silica + bacteria, where results showed test ultrasound acoustic difference in
the time it takes the wave to pass through cracks untreatment, and the time it

takes the wave to pass through the cracks treatment in the experience of



substance treatment consisting of silica + bacteria, where results showed that
Article therapy were completely rigid in the last test.

The test results also showed scanning electron microscopic examination
(SEM) create calcium carbonate to treat cracks material consisting of silica +

bacteria.



