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EXPERIMENTAL STUDIES OF SERIAL ROAD-AIRPORT
REINFORCED CONCRETE SLAB
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!Odessa State Academy of Construction and Architecture

Abstract. The results of experimental studies of the load-bearing capacity and crack resistance of
the serially produced road-airfield reinforced concrete slab PAG, manufactured at Velikodolinsky
Reinforced Concrete Plant LLC by order of the Odessa State Academy of Construction and
Architecture, are presented. In accordance with the regulatory documents in force in Ukraine, one of
two possible loading schemes was considered — with a load by a concentrated force applied on the
cantilever part of the slab. The slab was tested on a specially made stand, which consists of four
support posts connected in pairs by beams on which the slab rested. The load was applied along the
width of the slab in steps — 0.04 from the destructive load, along two concentrated vertical stripes.
Each load stage ended with a five-minute hold, at the beginning and end of which readings were taken
on the measuring instruments. All tests were carried out using two 30t jacks and a 50t dynamometer.
The principle of operation of the jack was that its lower plane pressed on a two-level cross-beam
system, and through it the load was distributed onto the slab. During testing, the applied load,
deflections and deformations were recorded on the slabs. Dial indicators and deflectometers were used
as measuring instruments. The process of crack formation on the surfaces of the slabs was observed
using a Brinell tube in the places of the greatest opening of the cracks.

As a result of the tests, the load-bearing capacity of the slab was 163.2 kN with a bending
moment of 78.3 kKNm. The load corresponding to the onset of cracking is 86.4 kN with a bending
moment of 36.9 KNm. The maximum crack opening width was 1.0 mm. Based on the indicator
readings, graphs of the dependence of relative deformation on load were constructed. Graphs of the
dependence of deflections on load are constructed using data from two deflection meters. Before the
first crack appears, the maximum deflection of the slab is 12.0% of the deflection recorded at the end
of the tests.

Keywords: reinforced concrete, PAG slab, load-bearing capacity, deformability, crack
resistance, experimental studies.

EKCIHEPUMEHTAJIBHI JOCJIKEHHS CEPIMHOI
TOPOXKHO-AEPOJPOMHOI 3AJII30BETOHHOI IVINTU

Cyp'sininos M. I'.}, Kopneena 1. B.}

Y0o0ecvra oepacasna axademis bydienuymea ma apximexmypu

AHoTtanisi. HaBeneHo pe3ynbTaTH eKCIIEpUMEHTANbHUX JOCTIPKEHb Hecydoi 34aTHOCTI Ta
TPIMUHOCTIIKOCTI TOPOXKHBO-aepOAPOMHOI 3aii3o0eTonHol Tt 1IAI, mo cepiliHO BUIyCKa€eThCH,
BuroroBiieHoi Ha TOB «Benukononuncekuii 3aBoj 3bK» Ha 3amoBneHHst Opecbkoi aep:KaBHOL
akanemii OyMIBHHIITBA Ta apXiTeKTypu. BignmoBimHO 10 HOpPMATHBHHUX JOKYMEHTIB, IO IIIOTh B
VkpaiHi, pO3MISHYTO OAHY 3 JABOX MOXJIHMBHX CXEM HAaBaHTAKCHHS — TP HaBaHTAKEHHI
30CEepPEeHKEHOI0 CHIION, NMPHUKIAZACHOI0 Ha KOHCOJBbHIA 4acTWHI miuuTu. [lnnta BunpoOoByBanach Ha
CHeliaJIbHO BHUTOTOBJICHOMY CTEH[I, IO CKJIAAA€ThCS 3 YOTHPHOX OINOPHHUX CTOHOK, IOB'S3aHHUX
MOMAapHO MK co00r0 Oajkamu, Ha sIKi ciupanacs miuuta. HaBaHTa)keHHS MPUKIIanaocs Mo IIHPUHI
wmth cxoxamu — 1o 0,04 Bixg pyiHIBHOro, MO JIBOX 30CEPEIKEHHX BEPTHUKaJIbHHX cMyr. KoskHa
CTYIIiHb HaBaHTa)KEHHsI 3aKiHUyBaJIacs M'ITUXBHJIMHHOI BUTPUMKOIO, Ha TIOYATKY 1 HAIIPUKIHLI SIKOi
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3HIMANMCS TIOKAa3aHHS Ha BHUMIPIOBAIBHUX TNpwiagax. Yci BHOpoOyBaHHS MPOBOAMIIHCS 3
BUKOpUCTaHHSM J1BOX AoMkpaTiB 30 T ta 50-ToHHOro muHamomerpa. lIpmHuuMn poOOTH JOMKpaTa
MOJISITaB y TOMY, III0 MOTO HIDKHS TUIOLIMHA TUCHYJIA Ha JABOPIBHEBY IEpeXpecHO-0aIKOBY CHCTEMY, a
4yepe3 Hel HaBaHTAXKEHHS PO3MOIUIIIOCS Ha IUIHMTY. Y Tpoueci BUIPOOYBaHHS IUIMTH (HiKCyBaiw
NpUKIaJeHe HaBaHTaOKEHHA, MNporuHu Ta  gedopmamii. Sk BUMIiproBaibHI — HpUIaIH
BUKOPUCTOBYBAJIMCSl 1HAWKATOPH TOJWHHOTO THUMY 1 mporuHomipu. [Iporec TpillMHOYTBOpEHHS Ha
MOBEPXHSIX TUIUT CIIOCTEpiraBcs 3a JOMOMOrow TpyOku BpiHemns y micusx HalHOLIBIIOrO PO3KPUTTS
TPILIHH.

B pesynprari BUNpoOyBaHb Hecyda 3JaTHICTh IUMTH ckiana 163,2 kH npu 3ruHambHOMY
MoMmeHTi 78,3 kHwm. HaBaHTaskeHHs, 10 BiAMOBiga€ MOYATKY TPIIMHOYTBOPEHHsI, AopiBHIOE 86,4 KH
MpH 3ruHabHOMY MOMEHTI 36,9 kHM. MakcuManbHa MIMPUHA PO3KPUTTS TPIMMH craHoBMia 1,0 MM.
3a ToOKazaHHsIMH IHAWKATOpiB MOOyqOoBaHO Trpadikd 3aleKHOCTI BiTHOCHOI Jedopmarnii Bix
HaBaHTaXeHHs. ['padiku 3aJeKHOCTI MPOTHHIB BiJ HaBaHTAXXEHHs, MOOYIOBaHI 3a JaHUMHU JIBOX
nporuHoMipiB. JIo mosBU mepmioi TPINMHE MaKCHMAaJIbHUH TPOTHH TUIMTH CTaHOBHTH 12,0% Bix
MPOTHHY, 3a(iKCOBAHOTO HAIPUKIHI[I BUIIPOOYBaHb.

KawuoBi caoBa: 3amizoberon, rtumrta [IAI, Hecywa 3[aTHICTh, JAe(OPMAaTHBHICTS,
TPIIMHOCTIAKICTD, €KCIIEPUMEHTAJIBHI TOCITIIKEHHS.
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1 INTRODUCTION

PAG series slabs (smooth airfield slab) are widely used in the construction of runways
and airfield sites, as well as in road construction. Such slabs are used to create platforms and
roads designed to accommodate heavy equipment. Such slabs are used on construction sites,
especially those where the capabilities of a tower crane cannot be dispensed with. As you
know, the design of such a crane is designed in such a way that it can easily move along rail
tracks. And it is the airfield slab that often becomes the basis for arranging a site for rails.

Of course, the main purpose of PAG slabs is runways and airfield sites. Practice shows
that such plates can withstand a load of 50-80 tons, which ensures safe movement of any
aircraft along the runway. An important quality of PAG is the preservation of ideal condition
even under extreme climatic conditions: severe frosts, exposure to precipitation, abundant
sunlight. Such unique properties and a wide range of applications attract special attention
from scientists and operators in different countries who strive to constantly improve the
characteristics of PAG slabs.

2 LITERATURE ANALYSES AND PROBLEM STATEMENT

Experimental studies of airfield slabs, as well as methods for their calculation, are very
diverse. Relevant work is being carried out in many countries, but it should be noted that
testing PAG slabs requires special equipment, is labor-intensive and expensive. Most tests of
airfield slabs are full-scale tests, which can be static (under the action of stepwise applied
static loads) or dynamic (under the action of repeatedly repeated moving loads). Such tests are
usually carried out at airfields. Tests in laboratory conditions are carried out extremely rarely.

The US Federal Aviation Administration has tested coatings with three different flexural
strength limits for two base options. The formation of cracks near transition seams was
considered. Sections of the pavement were tested using a moving load simulating an aircraft
[1]. The results of full-scale accelerated tests to assess the remaining service life of a rigid
airfield pavement at Fort Worth Meacham International Airport, USA are presented in [2].
Full-scale fatigue tests of 15 large-scale slabs with four different types of foundations are
described in [3]. The condition of the slabs was monitored using temperature sensors and
strain gauges [4] over a two-year period from the moment they were laid at Incheon
International Airport (Incheon, South Korea). No less interesting field studies are described in
[5-7] and a number of other works.

Now about laboratory tests. The article [8] describes the evolution of precast concrete
pavements in different countries and, in particular, in the USA. An overview of the results of
accelerated loading tests using a heavy vehicle simulator is presented. In [9], the results of
experimental studies of the load-bearing capacity of reinforced concrete road surface slabs,
prestressed slabs and threshold unevenness of the test site are presented. The influence of
incomplete contact of the PAG slab with the base on the stress-strain state of both the slab
itself and its base is considered in [10]. In [11] the results of tests of sixteen airfield slabs for
fatigue strength are presented. The article [12] is devoted to the same problem.

3 PURPOSE AND OBJECTIVES OF THE STUDY

The purpose of this work is to experimentally study the load-bearing capacity and crack
resistance of a serial road-airfield reinforced concrete slab PAG in laboratory conditions.
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4 MATERIALS AND METHODS OF RESEARCH

We studied a serial reinforced concrete slab 1P30-18-30, manufactured at Velikodolinsky
Reinforced Concrete Plant LLC by order of the Odessa State Academy of Construction and
Architecture (OSACA). The mass of the slab was 2.2 tons, overall dimensions were
3000x1750x170 mm. For reinforcement, type Al reinforcement KR5, KR11, with a diameter
of 12 mm, was used [13]. The load was applied in small steps to study in detail the process of
deformation of the slab. At each stage, instrument readings were recorded twice, and also,
starting from the moment of formation of the first crack, the opening width of the cracks was
measured. Dial indicators, deflectometers, and a Brinell tube were used as measuring
instruments [14]. According to the regulatory documents in force in Ukraine [15], airfield
slabs (like road slabs) are calculated according to two loading schemes — with a load by a
concentrated force applied in the middle of the span, and with a load by a concentrated force
applied on the console. Here we considered a cantilever loading scheme. The tests were
carried out in the laboratory of the Department of Structural Mechanics of OSACA.

5 RESEARCH RESULTS

For testing, a special stand was developed, which consists of four support posts
connected in pairs by beams. The road slab rested on the beams. The load was applied along
the width of the slab in steps — 0.04 from the destructive load, along two concentrated
vertical stripes. Each load stage ended with a five-minute hold, at the beginning and end of
which readings were taken on the measuring instruments.

All tests were carried out using two 30t jacks and a 50t dynamometer. The principle of
operation of the jack was that its lower plane pressed on a two-level cross-beam system, and
through it the load was distributed onto the slab (Fig. 1).

Fig. 1. Test bench

M. Surianinov, |. Korneeva
https://doi.org/10.31650/2618-0650-2023-5-2-41-50 44




MexaHika Ta MareMaTthyHi Meromgu [
Mechanics and mathematical methods

V/2/2023
Crop. 41-50 / Page 41-50

During the test of the slab (the loading diagram is shown in Fig. 2), the applied load,
deflections and deformations were recorded. Deformations were measured using dial

indicators with a scale of 0.01 mm and a base of 24 cm in the

cantilever part of the slab, 36

cm in the span. The process of crack formation on the surfaces of the slabs was observed
using a Brinell tube in the places of the greatest opening of the cracks. The Brinell tube

division value was 0.1 mm.
In accordance with the accepted loading scheme, two rows
the upper surface of the slab (Fig. 3). The first group of seven

of indicators were installed on
indicators (21 — 6i) is installed

in the upper span of the slab, and the second group (9i — 13i) is installed on the cantilever
loading area. Indicators 8i, 14i were mounted on the side faces in the support area of the
cantilever section. A pair of indicators 1i, 7i recorded the deformation of the compressed zone

in the span of the slab.
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Fig. 2. Cantilever loading scheme
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Fig. 3. Indicator location

As a result of the tests, the load-bearing capacity of the slab was 163.2 kN with a bending

moment of 78.3 kNm.

The load corresponding to the onset of cracking is 86.4 kKN with a bending moment of

36.9 KNm.
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6 DISCUSSION OF RESEARCH FINDINGS

The test results obtained at each loading stage are presented in table 1.
Table 1
Slab test results

Crack opening width, mm
Load stage number | Load, KN — -
Initial Ultimate
1 19,2
2 38,4
3 48,0
4 57,6
5 67,2
6 76,8 1-01 1-1,0
7 86,4
8 96,0 2-0,1 2-05
9 105,6 3-0,05 3-10
10 1152 | 4,56-014,56-0,1
11 124,8
12 134,4
13 1440 7-0,05 7-0,05
14 153,6 8 -0,05 8-0,05
15 163,2 9-0,05 9-0,05

In Fig. 4 shows graphs of the dependence of relative deformation on load, constructed
according to indicator readings.
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Fig. 4. Relative deformation according to indicator readings
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Graphs of the dependence of deflections on load, constructed using data from two
deflectometers, are shown in Fig. 5.
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Fig. 5. Slab deflections

Before the first crack appears, the maximum deflection of the slab is 12.0% of the
deflection recorded at the end of the tests.

7 CONCLUSIONS

Thus, experimental studies of the load-bearing capacity and crack resistance of the
commercially produced road and airfield reinforced concrete slab PAG, manufactured at
Velikodolinsky Reinforced Concrete Plant LLC, were carried out under laboratory conditions.
The tests were carried out on a specially made stand.

Dial indicators and deflectometers were used as measuring instruments. The process of
crack formation on the surfaces of the slabs was observed using a Brinell tube in the places of
the greatest opening of the cracks.

As a result of the tests, the load-bearing capacity of the slab was 163.2 kN with a bending
moment of 78.3 kNm. The load corresponding to the onset of cracking is 86.4 kN with a
bending moment of 36.9 kKNm. The maximum crack opening width was 1.0 mm. Based on the
indicator readings, graphs of the dependence of relative deformation on load were
constructed. Graphs of the dependence of deflections on load are constructed using data from
two deflection meters. Before the first crack appears, the maximum deflection of the slab is
12.0% of the deflection recorded at the end of the tests.
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