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The article discusses and improves the technological processes of installing anchor bolts on acrylic
compositions during the installation of technological equipment at industrial enterprises in Ukraine, the optimal
acrylic compositions developed at the O.M. Beketov National University of Urban Economy in Kharkiv and shows

the relevance of using such compounds.
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Introduction

Ukraine and other countries have extensive
experience using polymer compositions in construction
for joining concrete and reinforced concrete elements
for waterproofing. Also, in some cases, especially in
the restoration and reconstruction of buildings and
structures, using such materials is the only possible way
to ensure the solidity of structures.

The experience of application and technology of
the use of the acrylic composition, accumulated in the
O.M. Beketov National University of Urban Economy
in Kharkiv, shows that it has advantages over the
existing ones, not inferior to them in adhesive and
cohesive properties [1-5]. It has better technological
properties and costs 20—42% less.

Theoretical and experimental studies of concrete
joints with acrylic compositions have revealed that such
joints have high strength and corrosion resistance under
various loads and aggressive media.

Literature Review

In the studies of well-known scientists in this field
[6-12], much attention focuses on the examination of
acrylic compositions for the installation of anchor bolts
in concrete and reinforced concrete, precast foundations,
as well as the investigation of physical and mechanical
properties and durability of acrylic compounds.
Numerous researches allow us to determine that anchor
connections with acrylic compositions, particularly
compositions developed by the O.M. Beketov National
University of Urban Economy in Kharkiv, for connecting
concrete and reinforced concrete structures possess the
necessary reliability.

Zolotov M. S., Pustovoitova O. M., Zolotov S. M.,
Shutenko L. M., and others [1-5, 13, 14] studied the
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problem of increasing the adhesion and cohesion
of acrylic compositions for joining concrete and
ferroconcrete elements. In all studies, zinc oxide and
powdered mica proved to be the most technically
modifying additives to include in the anchor adhesive.
We found that the design of anchor connections
with acrylic compositions has certain advantages. In this
case, the anchor installation cost and labour intensity are
lower than those using other polymer compositions.

Aim and Objectives

The article aims to improve the technological
processes of arranging anchor connections during
technological linings’ formation. Therefore, special
attention goes to the technology and organisation of
anchor installation works using an acrylic composition
to achieve more efficient fastening of technological
equipment in the enterprises’ workshops.

Discussion of Results

The technology for connecting concrete elements
with acrylic compositions, developed by the authors, was
used to fix technological equipment in the workshop
of the metal-plastic structures plant of the authorised
partner of REHAU (Kharkiv). The works resulted
in the installation of 50 bolts with a diameter of 14 mm.

The complex of technological equipment included
a compressor, automatic table for glass cutting, washing
line with automatic panel press, automatic glass-cutting
line, and machine for automatic bending of distance
frames [14].

We installed all of the above on the ground floor
and first floor. The floor structure consisted of
reinforced concrete slabs, floor preparation of C12/15
class concrete with a thickness of 150 mm, screed made
of M200 mortar, and floor covering of polymeric mortar
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and ceramic tiles [7-9, 11, 13]. compound was according to the technological scheme
Installation of the anchor bolts on the acrylic  shown in Fig. 1.

Fig. 1. Technological scheme for installation of anchor bolts for fixing process equipment

The technology of anchor installation works. Second stage: Drill holes in the concrete through
First stage: Mount and level the technological the bolt holes in the supporting parts of the equipment
or machine tools or their supporting parts on the using mechanised tools.
constructed foundation (without prior installation of We used a BOSH electric perforator [15] to drill
bolts). the holes (Fig. 2).
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Fig. 2. BOSH electric hammer drill

Drilling a borehole through the equipment bed is
shown in Fig. 3.

The diameter of the boreholes was 2 mm larger
than the anchor bolts, and the depth was Ly, = 8 dia.

Fig. 3. Drilling through the machine bed

Third stage: After drilling, clean the borehole
from drilling cuttings with a specialised device using
compressed air. Fig. 4 shows blowing out the borehole
with compressed air using a dedicated device.

Fig. 4. Blowing out the well with compressed air using
a dedicated device

Fourth stage: Preparation of acrylic composition.

The technological process of preparation of acrylic
composition includes preparation, component dosing,
and mixing [7-9].

The preparation of the components mainly consists
of drying the filler to a humidity of no more than 1%.
We take the required amount of polymer (powder),
hardener (liquid), and filler into separate containers.
Pour the liquid into the containers and add the powder,
then stir it periodically until the powder swells in the
liquid, after which introduce the filler with continuous
stirring. Obtaining a one-colour mixed and uniform
mass determines the moment of powder swelling in the
liquid.

The mixing time of acrylic polymer mortar after
the introduction of filler is 3-5 min until uniform
distribution of sand grains in the volume of the mixture.
The approximate swelling time of powder in liquid is
about 15 min at ambient temperature from 15 to 25°C.
Due to the limited technological viability of the
composition, its preparation takes place after
completing all works related to preparing the concrete
surface for bonding.

Fifth stage: Inject the acrylic composition into the
formed holes.

Sixth stage: Insert foundation bolts, made as
straight, smooth rods, into the formed holes.

Seventh stage: According to the developed
technological scheme, we install bolts with washers and
screwed nuts in the holes. Fig. 5 shows the general view
of the assembly.

Cech 7, 5

Fig. 5. Installation of anchor bolt in a borehole filled
with acrylic composition

Eighth stage: We tighten the bolts 24 hours after

the acrylic composition cures to a value of R,y = 0.9

(Rery — calculated resistance of the bolt) (Fig. 6).
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Fig. 6. General view of the compressor structure
anchored to the acrylic composition

Conclusions

The field observation of the anchorages showed that
using anchor bolts on an acrylic composition for fastening
technological equipment ensures its reliable fixation.

At the same time, it is possible to mechanise all
operations. The labour intensity of the work when
making anchor connections is 0.7 person-hours/m.

Developing and implementing advanced designs
of acrylic anchor bolted connections for equipment
fastening is an excellent reserve for increasing
the materials’ strength, labour intensity, and wear
resistance, reducing the duration and cost of
construction and installation works, and reconstruction
of industrial enterprises. Compared to traditional ones,
it has significant advantages, as it simplifies and speeds
up the design of foundations for equipment, reduces
the labour intensity, cost, and duration of anchoring
and installation of equipment, and allows for installing
foundations in a short time before the equipment arrives
at the site.
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BAOCKOHAJIEHHSI TEXHOJIOTI'TYHUX IMPOIECIB YCTAHOBJIEHHSI AHKEPHUX BOJITIB
HA AKPUJIOBUX KOMIO3ULIAX ITIJ YAC MOHTAKY TA BCTAHOBJIEHHSA OBJIAJTHAHHSA
1 TEXHOJIOT TYHUX JITHINA
H.M. 3onotosa, O.}O. Cynpyn
XapkiBChKHUIT HAIIIOHANBEHUH YHIBEpCUTET MicbKoro rocrmonapcrsa imeni O.M. BekeroBa, Ykpaina

Y cmammi posensanymo ma 600cKonaneHo mexHono2ilo 8UKOHAHHA AHKEPOYCMAHOBMIO8ANbHUX pOobIm Ha
36e0eHOMYy (PyHOAMeHMI 3 BUKOPUCMAHHAM CYHACHO20 OONAOHAHHS MA MEXHONO02IUHI piulenHsi Ol HAHECEHHs.
akpunogoi KOMnozuyii, cKkiad AKoi po3podreno 6 XapKiBcbKomy HAYIOHANILHOMY YHigepcumemi MiCbKo2o
eocnooapcmea imeni O.M. bBexemosa. [locei0 i 3acmocy8amnusi mMeXHONO2H GUKOPUCMAHMA YI€i aKpuiogoi
xomnoszuyii, naxonuuenuti guenumu XHYMI im. O.M. Bexemosa, c8iouums npo me, wo 80HA MAE nepesasu nepeo
80IC€ HAAGHUMU, HEe NOCMYNAIYUCD IM 3a A02e3IUHUMU MA KOLe3IUHUMU 81ACIUBOCTIAMU.

Teopemuyni ma excnepumenmanvHi 00CHIONHCeHHs 3 €OHAHbL OEMOHI8 AKPUIOBUMU KOMNOZUYIAMU NOKA3AIU,
Wo maki 3’ €OHAHHA MAOMb BUCOKY MIYHICMb | KOPO3IUHY CMILKICMb NPpU PI3HUX 8UOAX 6NIUBY HABAHMANCEHDb |
azpecusHux cepedosuly.

Y cmammi ocobnusa ysaca npudiriemvca  OpeaHi3ayitiHO-MeXHONO2IYHUM — DIiULeHHAM BUKOHAHHA
AHKepOYCMAHOBNIOBANLHUX POOIM 3 BUKOPUCMIAHHAM AKPULOB0T KOMRO3UYIL Ol OMpuMaHHs OLib eqheKmusHo20
KpinjieHust mexHon02iuH020 00Ia0HAN S 8 yexax 3a600i6. byno ecmanoeneno, uo KOHCMPYKYis aHKePHUX 3 €OHAHb 3
BUKOPUCTMAHHAM AKPUTIOBUX CKIAOI8 Mac neeui nepesasu. Bapmicmo i mpyoomicmkicms pobim 3i 6CMaHO61EHHS
aHKepie HUdICYi, HIJIC i3 GUKOPUCMAHHAM THUWUX NOAIMEPHUX KOMIOZUYIU.

Pospobreny asmopamu mexnonoziio 3’cOHanHs OEMOHHUX eleMeHMI8 HA AKPULOBUX KOMNO3uyisx 6yno
BUKOPUCMAHO OISl KPINJIeHHA MeXHONO02IUHO20 YCMAMKY8AHHA 8 YeX)y 3d800Y MemaionidCmuKosux KOHCMPYKYill
asmopuzosarozo napmuepa gipmu REHAU (m. Xapxkig). Hamypue cnocmepedicents 3a CMAHOM AHKEPHUX KPINeHb
NOKA3an0, W0 3ACMOCYSAHHS AHKEPHUX OO0IMI8 HA AKPUNOGIll KOMRO3UYIL 0Nl KPINJIeHHs MEXHOA02IYHO20
YCMAmKy8aHHs 3a0e3neuye 1020 HaoitiHe KPinjieHHs.

Ax nopieHamu 3 mMpaouyitiHol MeXHON02IEN KPINIeHHs MEXHONI02IYH020 O0O0NAOHAKHS, 3ANPONOHOBAHA
MEeXHOI02IA MA€E 3HAYHI nepedacu, OCKIIbKU CAPOULYE I NPUCKOPIOE NPOEKMYBAHHS YHOAMeHmMi6 ni0 0ONAOHAHHS,
SHUJICYE MPYOOMICIMKICMb, 6apmicmb i mpusanricme poOim i3 KpinjeHHs [ MOHMANCY O00NAOHAHHS, O0036075€
B8CMANHO0BI08AMU 0OAAOHAHHS HA 00 €KMI 8 CIUCT MEPMIHU 00 NPUOYmMmsl.

Knrwouoei cnosa: axpunosa xomnozuyis, ankepuuii 6oam, mexnonoziune oO61a0HAHHA, OEMOH, C6epON08UHA,
Komnpecop, nepgopamop, hyHoamenm.
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