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Abstract. The influence of the basalt fiber on the viability of the sand concrete mixture and
its mobility on the reference cone depth penetration is investigated. All sandy concrete had a
cement/sand ratio of 1/3. In all mixtures, a hyperplasticizer Relaxol was added in an amount of 1%
of the cement mass. The introduction of basalt fibers (up to 2 kg/m® of concrete) practically does
not change the depth of the immersion of the cone in the sandy concrete mixture at the initial
moment of time compared with the additive mixture. After 2 hours of hardening, the depth of the
pencil cone in the concrete mixture without the addition of basalt fibers is 3.1 cm, and with the
addition of 2 kg of basaltic fiber per 1 m* of mixture — 0.8 cm (control). The introduction into the
concrete mixture of the same amount of basaltic fiber, pre-treated with silicone fluid GKZ-10,
makes the deepening of the reference cone in a mixture at a depth of 2.9 cm, which allows to
increase the time required movement of sandy concrete mixture for 40...60 minutes in comparison
with control.
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AnHoTauus. VccrnenoBaHo BausiHHE 0a3anbToBOM (UOPHI HA KU3HECIIOCOOHOCTDH MECYaHOU
OETOHHOM cMecH M ee MOJBM)KHOCTb MO TNIyOMHE IMEeHeTpaluu 3TalOHHOrO KOoHyca. BBeneHue
6a3a1bTOBOM (PUOPHI MPAKTUUECKU HE U3MEHSET INTyOHHY MOTrpy>KEHHsI KOHYca B OETOHHYIO CMECh B
HavyaJbHbII MOMEHT BpEMEHH IO CpaBHEHHIO ¢ 0Oe3no0aBouHOM cMmeckio. Ilocnme 2-x ydacoBoro
TBEpJIeHUs TIyOMHA TIEHETpalliu KOHyca B OETOHHOHN cMecu Oe3 mo0aBku OazanbTOBOW (UOPHI
cocraBimsier 3,1 cM, ¢ 106aBKoi 2 Kr GasamproBoil (ubpsr Ha 1 M® Geronmoii cmecn — 0,8 cM
(xoHTposb). BBeneHume B OETOHHYIO CMECh TOTO JK€ KOJHMUYECTBa 0a3aibTOBOrO BOJIOKHA,
npeaBapuTeNibHo  00paboTaHHOrOo KpeMmHuHopranumueckoil skuakocteio ['KXK-10, BbI3bIBaer
MOTpY’KEHUE KOHYCa B CMECh Ha BEJIMYMHY 2,9 CM, UTO TO3BOJISIET YBEIUYUTh BpeMsi HEOOXOJMMOI
MOJBMKHOCTH cMecH Ha 40...60 MUHYT 110 CPaBHEHUIO C KOHTPOJIEM.

KuroueBble cioBa: ruapodobdbusanus, pubpa, meHeTpaims, CMECh.
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AnoTtauis. JlocnimkeHo BIMB 0a3anbToBOi (DiOpU HA KUTTE3MATHICTH MiMaHoi OeTOHHOI
cymimn Ta ii pyXJUBICTH 32 TJMOMHOIO TEHEeTpallil eTaJoHHOro KoHycy. BBenmeHHs 6a3aabToBOi
$i0pu MPaKTUYHO HE 3MIHIOE TITMOMHY 3aHYPEHHS KOHYycCa B IMiIIaHy OETOHHY CYMIIl B TTOYaTKOBHUI
MOMEHT Yacy B MOPiBHIHHI 3 0€3100aBOYHO0 cyMimito. [Ticis 2-X roAMHHOTO TBEPIiHHS TJIMOMHA
MeHcTpaiii KoHycy B OeToHHy cymim 0e3 mgo0aBku 0OaszanbroBoi (idpm, ckmamae 3,1 cm, a 3
n00aBKoI0 2-X Kr 6a3anpToBOi (Gidpu Ha 1 M cymimni — 0,8 cm (KoHTpOJb). BBeneHHs B OeTOHHY
CyMIII Ti€i *k KUIBKOCTI 0a3aJbTOBOTO BOJIOKHA, 3aBYaCHO OOpPOOJIECHOrO0 KpeMHIHOpraHIuHOIO
piguaoro I'KXK-10, BukiMkae 3arnubieHHs] €TaIOHHOTO KOHYCY B CyMilll Ha TNUOUHY 2,9 cM, 110
JI03BOJIsI€ 30UTBIIMTH Yac HEOOX1AHOT pyXJIMBOCTI mimaHoi 0eToHHo1 cyMimri Ha 40...60 XBUIUH B
MTOPIBHSHHI 3 KOHTPOJIEM.

KurouoBi ciioBa: rinpodo6iszaris, Gpidpa, meHeTparris, CyMirl.

Introduction. It is well known that the technological characteristics of sand concrete mixtures,
such as workability, mobility, water retention ability, delamination the vitality of the sand mixture has
important meaning [1, 2]. The ability to maintain mobility during the certain period of time, which
evaluated by the depth of immersion of the reference cone has accepted like the viability of a mixture
[3]. Increasing the viability of sand concrete mixtures is important especially in their centralized
production at concrete mixing units. Delivery of mixtures to objects often takes a long time (more an
hour) it can lead them to premature setting. The loss of mobility of sand mixtures reduces its process
ability, it leads to production losses. The presence of fibrous filler in the mixtures can further reduce
the time of their viability; it will lead to even more technological problems.

The statement of the problem in its general form and its connection with important
scientific and practical assignments. Carried out experiment [4-9] indicates that the introduction
of fibrous filler in concrete improves the crack resistance of the material, improves its strength
characteristics. Concretes with the addition of basalt fiber are especially relevant. High tensile
strength (up to 3000 MPa) and the temperature exploitation of fiber (-260 to +700 °C) are
characteristics of basalt fibers. Concretes with basalt fiber are indispensable for the construction of
high-strength finishing and waterproofing layers, concrete floors. At the same time, there is no
information about the influence of basalt fiber on the viability of sand concrete mix.

Analysis of recent research and publications. It is well known [10, 11] that the using of
basalt fiber allows to improve simultaneously several quality indicators of concrete. In particular,
the introduction of basalt fiber in concrete increases tensile strength, splitting, impact resistance,
and wear resistance, it allows to use concrete in production of floors, seismic structures, and
explosion-proof facilities. Basalt fiber has almost the same coefficient of temperature expansion as
the cement stone, and has a high adhesion with it. Fiber has resistant to all chemicals that make up
the concrete, it has no corrosion, it is durable and compatible with any additives including
superplasticizers.

Defining the purpose and objectives of research. It is known that the retention of mobility
(viability) of sandy concrete mixtures with mineral binders is a prerequisite for their process ability.
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Too rapid loss of the mixture mobility, as unreasonably long, significantly influences on rate of
construction works and their quality. The influence of basaltic fiber on the viability of sandy
concrete mixtures, which estimated from the depth of penetration of a standard cone in time, was
interesting to determine [6].

The main part of the research. Properties of sand concrete mixtures with a constant
cement/sand ratio of 1/3 by weight were investigated. Hyperplasticizer Relaxol — Super PC in the
amount of 1% of the mass of cement was injected into all mixtures. The amount of basalt fiber in
the mixtures was 0.1 and 2 kg/m>. Mixtures of similar compositions with hydrophobic and non-
hydrophobic fiber were studied at the same time. All mixtures had an equal initial mobility of 6 +
0.5 cm on the penetration of the standard cone.

Mobility of the mixture has been checked every 20 minutes for 2 hours from the moment of
preparation of the mixture. The obtained experimental data are given in Table 1. Graphical
interpretation of tabular data is shown in Fig. 1.

As you can see from the table, in order to achieve an equal initial mobility of sandy concrete
mixtures with the introduction of basalt fiber, slightly varied the value of W/C (within 2-5%), at the
same time the effect of hydrophobizing of fiber further reduced this effect. Analyzing the data,
given in Table 1 and Fig. 1, shows that the mobility of the mixture gradually decreases with time.

The nonlinear character of the changing of the penetration value, in our opinion, is explained
by the more intensive processes of hydration of Portland cement in the initial period of hardening. It
is especially noticeable at the first 20 minutes of the solution hardening. The depth of penetration of
the cone to the mixture decreased from 4.5 to 5.5 cm (depending from the concentration of fiber and
the state of the basalt fiber surface — hydrophilic or hydrophobic).

Table 1 — Variation of the sandy concrete mixtures mobility
(depth of the cone penetration) in time
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Increasing of the mixture age from 100 to 120 minutes from the time of preparation reduced
the penetration depths of the cone by no more than 0.3 ... 0.4 cm. It should be noted that at the
initial moment of the mixture preparation, the introduction of basalt fiber didn’t influence on the
penetration depth of the cone.
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Over the time the mobility of the mixture had significantly reduced. In 2 hours the penetration
value for a fiber-free mixture was 3.1 cm. The introduction of basalt fiber is leading to loss of the
sand concrete mixture mobility. Thus, the using of non-hydrophobized fiber in the amount of 1 and
2 kg/m® leads to 1.4 and 0.8 cm of penetration depth of the cone in the mixture after 2 hours
accordingly.

Penetration (cm)

without fiber
1% of hydrop. fiber
2% of hydrop. fiber

——
-
-
-

O 1% fiber (control)

----- A 2% fiber (control)

0 20 40 60 80 100 120

Time (min)

Fig. 1. The influence of the amount of fiber and time of hardening
on sandy concrete mixtures mobility

To reduce the negative effect of disperse reinforcement on the viability of sandy concrete
mixtures a technological method for hydrophobizing fibers of basalt fiber with silicone liquid
GKZh-10 is proposed. As can be seen from Table 1, using of hydrophobized basalt fiber in an
amount of 1 and 2 kg/m® after two hours of hardening, the penetration depth of the cone was 2.6
and 2.3 cm, respectively. Mobility of mixtures with hydrophobic fiber was higher than the mobility
of mixtures with a similar amount of untreated fiber already starting from 20 minutes of hardening.

Thus, it can be argued that the hydrophobization of basalt fiber significantly increases the
viability of sandy concrete mixtures and improves their process ability. The results of mixtures
viability give grounds for further research on the properties of sandy concrete with the using of
hydrophobized basalt fiber [12].

Conclusions:

1. The introduction of basalt fiber in quantities of 1 ... 2 kg/m® into the sandy concrete
mixtures does not influence on penetration depth of the standard cone into the freshly prepared
mixture.

2. Aged of 2 hours, the penetration depth of the standard cone into the sandy concrete
mixtures with the addition of 2 kg/m*® of untreated basalt fiber (control) was 0.8 cm. The
introduction of a similar amount of hydrophobized basalt fiber increased the penetration depth of
the cone by 1.5 cm, which prolonged the viability of the sandy concrete mixture by 40 ... 60
minutes compared to the control.
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