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MINERAL KATKILI KENDILIGINDEN YERLESEN LiFLi BETONUN
MEKANIK, DURABILITE VE MiKROYAPI OZELLIKLERININ
INCELENMESI

0z

Bu c¢alismada kendiliginden yerlesen ¢elik lifli betonun (KYCLB) mekanik,
durabilite ve mikroyap1 6zellikleri arastirilmistir. Mekanik 6zellikler olarak egilme
ve basing yiikleri altindaki davraniglar incelenmistir. Donma — ¢oziilme (D-C)

etkisinde kalan numuneler iizerinde mikroyapi analizleri gergeklestirilmistir.

Cimento yerine ylizde elli oraninda yiiksek firin clirufu ikamesinin, iki farkl ¢elik
lif tipinin (makro, mikro) ve hava siiriikleyici katkinin kendiliginden yerlesen
betonun (KYB) egilme ve basing yikleri altindaki performansina ve D-C
durabilitesine etkileri incelenmistir. Kullanilan celik lif dozaji metrekiipte kirk
kilogramdir. Makro ve mikro lifin birlikte kullanildiklar1 karma lif kombinasyonu da
mevcuttur. Yapilan calismalarda YFC’nin taze hal performansint arttirdigi
goriilmiistlir. Celik liflerin narinlikleri arttik¢a reoloji tizerindeki olumsuz etkilerinin
arttig1 belirlenmistir. Celik liflerin genellikle mekanik 6zellikleri gelistirdigi, cliruf
iceren KYB’lerin ilerleyen yaslarda ¢imentodan daha iyi mekanik performansa sahip
olduklar1 goriilmiistiir. Metrekiipte kirk kilogram mikro lif kullanimi egilme yiikiinii
fazla arttirmazken, makro lif kullanimi deformasyon sertlesmesi yaratmistir. Celik
lifler yalin betonun kirilma davranisini tamamen degistirmis ve kirilma enerjilerini
yirmi ila doksan katina ¢ikartmistir. En iyi kirilma enerjisi performansini makro lifler
sergilemistir. Tim KYB ve KYCLB karisimlar1 tatminkar durabilite performansina
sahiptir. Atik bir malzeme olarak YFC’nin D-C ¢evrimlerinden 6nemli bir hasar

gormeden KYB’de yiiksek oranda kullanimi1 miimkiin gériinmektedir.

Anahtar sozciikler: Kendiliginden Yerlesen Beton, Celik Lif, Donma — Co6ziilme,

Kirilma Enerjisi, Mikroyapi.
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AN INVESTIGATION ON THE MECHANICAL, DURABILITY AND
MICROSTRUCTURE PROPERTIES OF FIBER REINFORCED
SELF-COMPACTING CONCRETE WITH MINERAL POWDERS

ABSTRACT

Mechanical, durability and microstructure properties of fiber reinforced
self-compacting concrete (FRSCC) were investigated in the scope of this study.
Flexural and compressive performance were determined as mechanical properties.
Microstructural analyses were performed on the specimens that were exposed to the

freeze — thaw (F-T) effect.

The effects of fifty percent (wt.) ground granulated blast furnace slag
replacement, two different types of steel fiber (macro and micro) and air entraining
admixture on mechanical performance and F-T durability were studied. Dosage of
steel fiber was forty kilograms per cubic meter and hybrid usage of macro and micro
fibers were also studied. Fresh state test results showed that GGBFS has an
improvement effect on rheological properties. Steel fibers affected fresh state
performance adversely and this negative effect gets more important with an
increasing of fiber aspect ratio. Steel fiber usage generally improved mechanical
properties. GGBFS replacement exhibited better mechanical performance than only
cement binder usage at later ages. Steel micro fibred self-compacting concrete
exhibited deflection softening but macro fiber usage caused deflection hardening
behavior under flexural loading. Morever steel fibers changed fracture behavior of
plain concrete completely and fracture energy values of FRSCC were from twenty to
ninety times of plain self-compacting concrete (SCC) specimens. The best
performance from the point of fracture energy was exhibited by macro fiber usage.
All SCC and FRSCC series showed satisfactory F-T resistance. High amount of
GGBFS as an industrial by-product can be used in SCC without important

mechanical loss due to F-T cycles.

Keywords: Self-Compacting Concrete, Steel Fiber, Freeze — Thaw, Fracture Energy,

Microstructure.
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