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Abstract

The investigation of engineering properties of self-compacting concrete containing fibers in

ordinary and high temperature conditions
Amir Asghar Moshiri

the velocity of ultrasonic pulse Self compacting Concrete is one of the newest types of high-
performance concrete which does not need to use the internal
and external compaction, pass from the dense network reinforcement make it different from
ordinary concrete. Another characteristics of self compacting concrete is its high viscosity and
stability that is due to use more fillers and cementitiousmaterial.Increasing the cementitious
materials and fillers in self compacting concrete, it will increase the brittleness of concrete matrix
and consequently decreases the ductility. Considering the successful experience of using fibers in
concrete during the past years to improve the ductility of ordinary, lightweight and high strength
concrete, the wuse of fibers is a good idea to promote the ductility of self
compactingconcrete.Beside due to the severe reduction of fibers on the workability parameters of
fresh concrete, maintaining the fresh properties of self compacting concrete within the regulation,
is a limiting factor in the amount of fibers. Also due to complex performance of concrete under
influence increase in temperature, It is necessary to investigate of concrete’s behavior especially
concrete containing fibers in elevated temperatures. This thesis experimentally evaluates the
effect of steel, polypropylene and recycled PET (polyethylene terephthalate) fibers separately on
the properties of either fresh or hardened self-compacting concrete. The experiments reviewed in
the hardened phase consist of: compressive strength, splitting tensile strength, flexural strength,
and shrinkage. Fresh properties of concrete have been reviewed by slump flow, V funnel and L
box tests. To examine the behavior of concrete in high temperatures, 200-600 °C, compressive
strength and the velocity of ultrasonic pulse tests on four kinds of self-compacting concrete have
been carried out.

The results show that adding Steel, polypropylene and recycled PET fibers to self-compacting
concrete (without fiber) increased the splitting tensile strength of concrete so that the increase
rate in the Steel and recycled PET fibers is higher, and in polypropylene fibers is lower. The
addition of Steel and PET fibers improve the performance in a flexural test of concrete without
fibers but the concrete containing polypropylene fibers were not seen any improvement
substantially. In reviewing heated concretes tests, concretes containing fibers under influence
increase in temperature have less compressive strength loss in ratio to concrete without fibers, So
that the lowest strength loss relates to self-compacting concrete containing steel fibers.




Key words : self-compacting concrete containing fiber, engineering properties of concrete, self-
compacting concrete in high tempratures



Jol Juas



doddo —-)

BT Al oad JoSad (ol Gloww Cpols b osinnz oole G 5l a5 (Jgaze b osle 10 4 mws Sl potde )0 2
3 i e oyl il oo Ol g (Sdgpaen sla placs Jlaiil 5 Jub Jol> Logas outr o3le nl 055 (e
Slge o 0,65 o)l o (Vgj00 5 9 Glowaw B elgil 5l Cesl (Soe (50 098 (oo DY gazs I (xpwy b ol
D9 dnp 008 g Bl pady ¢ 509380 Blge 0,555 (Blas

@olasdl ol oady a2l (o Gladle @las oy Srann 5 (n @l s et 5 S Ol 4 09l
DV el o Ol 4 9580, a9 el bglses ol YL LM.M.., plgs g oarms LS el ar (gwyiws Slol (o

G pan 050 ol gllas 1)l oo dmss oz ol 50 53, 4 59y O] & Sy o iss 5 Sl 2 4 (2 B pas
yos Sde a4y (B)b jlogd (o0 SBb (e 05 Sl des ;0 j58y v a4 Sl Gloww g awle 9 3 5 ke a5 (2 0
i )0 g axdls Bglane 395 ) Lo yulpes 1o 1) (rpwiige 4z g5 552 Jolse i ;0 ()] Cunglie 5 (i lalad Y5k
Sl (S3938 4 9, ;500 sl laitle s @ (5 la pleisle woys oS 4S ke w05 oo L] 59, 4 59, ol 98
Iv]

o oo bl e le T o515 oslail e (o sle ojle (S 5 kS szge (s e ol plgs g Sl 4 azxgi
sl ojle plgs JSCiw 0w VAA ans o a8 oo Slpiien 1) uuas il wie (o STpoes o Lialy pl jo il
Sy 03 ol 5 e 3 4 BB S S5 il i ol 5l oST,5 kS 5 pnle IS (o3 lS LS o i
oS gy ool el (51055 i S a e sl CehS 1 e plgo b sl o3l 4 pliws sl > o,
Sole b by sl osle lil ol Gl jo ¢ e als adlas yaay g 995 (39 S S Wilgi se 0yls oYL LIS
O sl gib 0gd (oo pS1iesgs o alls (Sl g g (9 AL 4 g (omg) eaiily ) a5l g (i g9 0l S0
Lis & "SCC g laxs! o6 b oo ol VA Jlo jo 5 00,5 slgion 1)5alST gy VAAF Jlo o ol jo oS 5045
28,5 ol 0515 855 5 DS o 5 ey it sy 4, 0l 5] 51 (g yme

Sl o Sheo b (28550 hnd enl 0aiSh 5 Bnd IS )0 5 (98 )Lid 0 a5 09d (o0 wiBLid (sl e3be lgre 4 o
ol 38l Ay (7o and cpl Mol jo STl eslaial «(s3909aSS S L ojo el (g el (o0 d5et pome e o g
SIS o e o STos ot Vb S oSTisgs ot bsbie 4y o930 SISy iy b U

a5 wdl o GUST g oS15055 o lof e 5 e YL 2 oo 4 0515055 oy e g B ey (Siaogey

' Okamura
> Self-compacting concrete



Ba el B g 0515055 G G SHPESS 09,5 (oo b S e BBl g (B8 50 3l el (g (5
33,5 (o o e sdlail QLS 4 oo 4 098 (oo BUIIL pgm e slo Cugl oS (o3l (> b alS g 0smy
]

B ,b 1)...>| (oplp ogdle Ll widly 5 oS oo b9 eoVed BLII Sl olal (o yo olaiwl 550 BLIL L
ol aS sl e o S g a1 (sl 4Bl gl B pan 09,6l aS) PET Vs 5 Ll L & pae LS
Slr rae s a8 BB st Ll (g pely Y game (nl 3925 5l (86 ame s (Fogll (2815 4 S8 gdly 53 Jos
o e b ojlo 5 o plaislo ojlgan a8 ol (63,150 51 (So (25T el Jige 03l Sy yoe (0l goaxte Jelgs
sl e adasde BB Lol G sl ls g5 Jlail bl e cond cle 4 i sl ojlu caliBie gl o5l L jo S
YU Cuoglio b 40 g 0515095 o auile YU o515 b (o le bolses o0 calizes glgil e jo Lol ol o oo iol58l
L s oSTisss o s Sl blajl (als 5 Jalss als e & il o indy sl Lo (il Sl il 5o
o ol a ol g (B JLad il 4 e o8 055 gyl Wl oo ol Sl (s a4 T Sl 5 cushy YL cuaglie
Sy 0 wle> Fee leo Giuli8l blie jo oS150s5 0 Sl (pl sguge jo SBLII 5l oolainl iSS (pl 4 ax g5 L 200 )5
A8 o ol 1) o ger ol sl eolawl jo gy slazel deo oldl Cox BLIN gal 15T 50g5 o ,lid, 5l i

2 S & o Cugl WSiogs o mizad 5 oS0y o Sl esliil (uSTi0s5 o 3l end 53 sblye & 4z b
Al o g clis Glp 1) i Oldllas 055 £abg0 (pl a5 sl S b o laizle Cais

0395 plil 51 Sua

9 pS1pogs R ), 51 (BB Clid g2 pas g e g Sl anye j0 @STegs R 5l eoliiul B8 4 axgi b
5o s wals sgzg 055 (ul yo (ee 5 ol Sliniod plnil 4 5l ST 093 o bele (b ln oY Lailss
wdl ool il anng 5 0515095 R 50 Susl plore 4 SUI Sl eolinal (oS 5093 (o p a5 plonil Glidod (o)
of e Bk PET) evta g olsl Ly 5 plasn b «so¥sh asle calisee SLII glgl 236 5 48,5 plonil liniow

w5l oo (pRELo3T 5 )9 Dlalllas it gy Skeli g 009 Sgaze oS5
Syge ap plaS e 8Lk PET) oWy sl (5 Glaase (b asoVsd SLI 0,5 aie (Geid (nl plodl ) Bua
il oo @51 5095 G (owdine Slatine (ow) p Su oS 15093 i DS g la (S Lai> b oSTp0e (% p allas
O @2l Ol ax U BLINaS 06l o zkae oy ol Lol gy dalgs Sge ool o i elet n SLI 5l ool

DBl (o0 a4z g 0590 (yu (2 p (Srae SU Glie 5 5 oy I ks (o eS| 03l oS S0e5



