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MATERIALS OF BOX-TYPEPAVEMENT

Abstract. The development of the automotive industry require modern approaches to construction of pave-
ments and highways coatings.

The data for use as the raw building materials are not scarce and cheap phosphorus waste production and coal
production that preserve the landscape surrounding environment and improve the environmental situation of in-
dustrial enterprises and some of the regions as a whole. A part of the raw materials for the manufacture of pavement
box type, used in the construction of highway coverage, with the aim of improving the properties of the roadway and
stabilize the moisture balance in it.Given a brief description of waste facilities used in the laying of the pavement.
Experimental studies using as ingredients pavement box-type, consisting of a thin-walled lean concrete with slag
phosphorus production ground to a class of less than 2 mm, as well as in the manufacture of underlayment internal
overburden coal mining industry and phosphogypsum forming in the preparation of the extraction of phosphoric acid
from phosphate materials.In pavement placement technologythe mixture ispreparedin advance from the raw
materials, which is thoroughly mixed, and then laid on the roadbed of the future highway. This design of box-type
pavement ismade of lean concrete laid, which is subjected to hardening and drying under natural climatic conditions.

Calculations revealed that the total savings in material and labor costs for the construction of the pavement over
the existing types of pavements may be up to 30%.

Keywords: construction, civil engineering, highway engineering, pavement, pavement, building, highway, road
construction machinery, road surface, charge.

Introduction. Nowadays, in the age of technological progress, increased cargo volume and road
transport vehicles, which often leads to the destruction of the roadway. Therefore, pavement modern
highways needs to be durable and safe in operation and safe for human activity.

The basic condition for reliable operation of the roadbed and pavement is the stability of the soil,
depending on its density, so the saturation of the subgrade moisture - an extremely dangerous pheno-
menon, which leads to a decrease in the stability and the bearing capacity of the ground elements of the
road [1].

The degree of strength and stability of the roadbed and pavement elements in different climatic zones
under various environmental conditions, it can characterize the water-temperature conditions and changes
in temperature and humidity of time at different points of the road subgrade [2]. If these changes are
within the limits for which the subgrade loses its strength and stability necessary to construct buildings
that protect it from waterlogging and sudden temperature changes.

In the following periods can be characterized by the annual cycle of changes in the water regime of
the subgrade:

- The initial accumulation of moisture in the fall, as a result of infiltration of atmospheric precipi-
tation;

- Freezing of the roadbed and winter moisture redistribution;

- Thawing of the subgrade soil waterlogging and spring;

- Saving moisture removal and drying of the roadbed.
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On roadbed humidity also affect terrain, vegetation, wind and other natural factors and features of
climatic regions.

The methods and techniques that will improve the bearing capacity of subgrade soil, is widely known
throughout the world and in the Republic of Kazakhstan [3-8].

Analysis of thermal sources shows that the most dangerous type of deformation of subgrade is a loss
of stability of all parts of the road structure due to moisture, since moisture leads to the loss of stability
and their implementation is fast enough, resulting in failure of the entire distillation section.

For example, when the road device strengthen weak soils binders, such as cement, lime, bitumen and
others., Using industrial wastes as the ash and slag, oil sludge, secondarily processed construction mate-
rials as concrete, limestone and waste etc. [9-13].

There are a number of technological solutions [3-4], which require their improvement and use of
cheaper materials that do not violate the surrounding landscape of the environment and ecological
situation in the areas of production: Ingredients used in the construction of the foundations of the roadway.

For example, the known pavement with prefabricated flat reinforced concrete plates with a thickness
of 18 to 24 cm [12]. Due to collecting, not require expensive facilities for their construction, and because
of their small size, thermal deformations occur to a small extent. However, the shortcomings of the road
construction can be attributed to their weak pairing underlying layers, thereby possibly uneven defor-
mation in the longitudinal and transverse directions.

In addition, proposed pavements consisting of coatings with the use of concrete plates and the under-
lying layers comprising a bottom and side walls defining a box of thin layer of concrete-filled layers of
sandy loam or silt and sand, with plates coated with a lower surface of the pointed cone-shaped elements
[12]. Disadvantages include increased consumption of special cement binder and the availability of soil
moisture, which leads him to a longitudinal shift of the underlying layer, and the complexity of the comp-
lexity of the lay-up of sandy loam and loam, and the absence at the base cracks interrupt layers of granular
materials.

The purpose of research is to develop a more reliable, durable and safe in operation pavement
structure.

Methods. To solve this problem the pavement of roads consisting of a coating with the use of rein-
forced concrete plates that form the box side walls and a bottom, as well as the underlying layer, regula-
ting water and thermal regime. The side walls and the bottom are made of thin-walled lean concrete, con-
taining a certain amount of finely ground slag phosphorus production ground to a class of less than 2 mm,
whose chemical composition is shown in Table 1. Underlying layer of sandy loam or loam contains minor
amounts of domestic coal mining overburden (GDP) and phosphogypsum waste-phosphate production.
The chemical composition of GDP and phosphogypsum used in experimental research is shown in Tab-
les 2 and 3, respectively.

Table 1 — Chemical composition of phosphorus slag production

# Content Indicators, mass %
1 P, O;s 1,5
2 SiO, 38,0
3 Fe, O; 1,0
4 Al;, O; 2,3
5 CaO+MgO 43,0
6 CaF, 2,7
9 Moisture 5,2
10 Other 6,3
Table 2 — Chemical composition of internal overburden
ol The content of components, %
Field Na,O K,O Cr,04 Fe,0; Al O; SiO, CaO MgO Ccp MnO
Lenger 0,5 0,5 0,1 9,3 8,3 49,9 1,8 1,8 28 0,1-0,6
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Table 3 — Composition phosphogypsum plant fertilizer LLP "Kazphosphate"

# Thecontentofcomponents indicators, mass %
1 P, Os 0,7

2 MgO absent

3 N,O 0,4

4 ALO; 0,1

5 F 0,1

6 Insolubleresidue 19,7

7 Fey)05 0,1

8 CaO 31,8

9 SO, 47,1

The optimal values of the content of ingredients of the raw materials used to create base layers, due to
the fact that when the content of domestic waste rock and phosphogypsum less than the minimum or more
than the optimum value is not observed a significant increase in its reliability and the increased moisture
content of the material, which could lead to a shift in the underlying layer in the longitudinal and trans-
verse directions, leading to the formation of potholes and grooves of the roadway.

When the content of lean concrete, used to create the side walls of the box and pavement bottom
ingredients less than 10 %, a significant effect of reducing the flow of material resources is not observed,
and when exceeding 20% by weight of phosphorus slag composed lean concrete reduces the strength of
the walls characteristics flash design box of lean concrete, due to the possible presence of phosphorus in
the slag and molten rounded particle size of less than 2 mm.

The figure 1 shows a cross-sectional view of the pavement of the proposed box type, and figure 2 -
reinforced concrete plate with the bottom surface of the pointed elements.

The proposed pavement box type, below in figures 1 and 2 comprises a bottom 1 and side walls 2 of
the box, made of lean concrete thin-layer, composed of ground phosphorous slag is introduced.

0,6-0,7 m

Figure 2 — Reinforced concrete plate with a bottom surface of the pointed cone-shaped elements
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On the bottom are stacked two layers of soil - sandy loam or loam mixed with internal overburden
and phosphogypsum 3 and 4 sand, and then laid concrete plates 5, the lower surface of which is made in
the form of a pointed cone-shaped elements. The upper surface is covered with plates cushioning layer of
asphalt concrete 6.

Introduction of finely ground slag phosphorus production is carried out at the mixing stage, the raw
materials for the preparation of lean concrete and laying pavement box configuration. After the imple-
mentation of these works fit underlayment mixture and loam, containing in its composition of waste coal
(internal overburden) and phosphorus production (electro thermal phosphoric slag) in predetermined
amounts.

In practice electro thermal phosphoric slag is obtained in two ways, depending on the process design
of production:

- granulation fiery molten slag into the water stream in the liquid-solid ratio 20:1;

- cooling flaming molten slag into the pits to obtain the solid material, it requires crushing to a par-
ticle size less than 10-15 mm when receiving flitnstone and which can serve as an element of a pointed
lower pavement layer.

Used in the manufacture of pavement phosphorous slag technology must be crushed, and comply
with the requirements of ST RK 935-92 "granulated slag" and contain SiO2 - not less than 38 and CaO +
MgO at least 43%. Milling electro thermal phosphoric granulated slag due to the fact that they are spliced
rounded shape, which reduces the effect of coupling binder cement material. This reduces the load bearing
capacity of the box walls pavement thin layer of lean concrete, which should correspond to the thickness
of 15-20 mm.

Results and discussion. When creating a pavement design box type box made of lean concrete laid,
which is subjected to hardening and drying under natural climatic conditions.

On the pavement laying technology previously preparing a mixture of raw material containing a
certain amount of coal waste phosphogypsum - the cost of production of phosphorus, sandy loam and
loam, which is thoroughly mixed, and then laid on the roadbed of the future highway.

The optimum composition of lean concrete, 100 kg of mixture introduced in the specified amounts:
cement, ground slag electro thermal phosphoric (phosphorus slag production) based filler sand and gravel,
which was stirred in the presence of water.

As may be used crushed gravel phosphorus slag obtained by cooling sumps. The resulting mixture is
thoroughly mixed and put into the formwork of the side walls of the pavement. On top of the concrete
plate is laid a base layer of asphalt concrete.

Compared with known pavement with prefabricated flat reinforced concrete slabs with a thickness of
18 to 24 cm, this construction of the road reduces the cost of the current, average and major repairs of
roads, increasing its reliability, durability and safety are improved traffic conditions and livelihoods of
people.

Conclusions.

1. It is proposed to use in the optimum composition of the underlying layer of loam, sandy loam,
internal overburden, crushed slag, phosphorus, gravel and phosphogypsum.

2. The proposed pavement design prevents the occurrence of local deformations of the pavement of
the road in the vertical and horizontal directions from the action of loads, since together with the upper
layer of shock-absorbing asphalt turns into a single massive structure rigid.

3. Due to the absorption of atmospheric precipitation decreases the cost of the current, average and
major repairs of roads, at the same time increases its reliability, durability, conditions for road safety and
livelihoods of people.

4. Calculations revealed that the total saving sinmaterial and laborcosts compared to existing types of
pavements may be up to 30%.

5. The introduction of the pavement of phosphogypsumandslag phosphorus production, and coal was
tepermit releasel and sand reduce the consumption of natural gravel, maintaining the landscape.
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K. A. YcenkyJos, S1. b. Kynan6aesa, A. C. HaykenoBa, A. TyJieHoB

IOxno0 Kazaxcranckuii rocynapcTBeHHBIN yHUBepcuTeT M. M. Aya3oBa, [lIsimkenT, Kazaxcran
MATEPHAJIBI JOPOKHOM OJEX/IbI KOPOBUATOI'O TUIIA

AnHoTanusi. B pabore npuBeieHb! CBEeJCHUS 110 MPUMEHEHUIO B KAUECTBE IIMXTOBBIX CTPOUTENBHBIX MaTepua-
J0B 0TX0A0B (hochopHOro Mpou3BOACTBA M YIIIENOOBIYM, KOTOPBIE IO3BOJIAIOT YIY4YIIUTh JKOJIOIMYECKYI0 00CTa-
HOBKY PETHOHOB, TJI€ PacIIOJIOKEHB! IPOMBIIICHHBIE TpeAnpusTUs. [IpennokeH cocTaB IIMXTOBBIX MaTepHaIoB A
W3rOTOBJICHHS IOPOXKHOW OEXKIIBI KOPOOYATOro THIA, IPUMEHSIEMOTO IPHU CTPOUTENILCTBE MOKPHITUS aBTOMOOMIIb-
HOH TpPacchl, KOTOPHIA IO3BOJSIET YJYYIINTH CBOWCTBA JOPOXHOTO IIOJIOTHA M CTaOMIM3UPOBATH BIAYXKHOCTHOM
Oananc. JlaHbl KpaTKue XapaKkTepHCTHUKH OTXOJIOB IIPOM3BOJICTB NMPHUMEHSEMBIX NPH YKJIAIKE JOPOXKHOW OIENHIIBI.
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[IpoBeneHs! HcceOBaHUS IO MPUMEHEHHIO IIaka (ocGopHOTO MPOU3BOACTBA M3MENBYCHHOTO JI0 KJIacca MEHee
2 MM B Ka4eCTBE WHTPEIUCHTOB JOPOKHOM OMEKIBI KOPOOUATOTO THMA, COCTOAIINX W3 TOHKOCTEHHOTO TOIIETO Oe-
ToHA. [IpH TEXHOIOTUH YKIAKH TOPOKHOTO ITOKPHITHS MPEIBAPUTEIFHO TOTOBUTCS CMECh U3 MCXOIHBIX MaTepua-
JIOB, KOTOPAsi TIIATENILHO TIEPEMEIINBACTCS, & 3aTeM YKIIAIbIBAETCSl Ha 3EMIITHOE MOJIOTHO OyyIieil aBTOMOOHIIbHOM
noporu. Pacderamu ycTaHOBJICHO, YTO O0IIIasi 3KOHOMHUS MaTEPHAIBHBIX U TPYIOBBIX 3aTPaT 110 BO3BEICHHUIO TaHHON
JTIOPOYKHOM OZEKABI IT0 CPABHEHHUIO C CYIIECTBYIOIIMMHU THIIAMH JOPOXKHBIX OJEK] MOXKET COCTaBIATH 10 30%.

KioueBble ciioBa: CTPOUTENHCTBO, TPAKIAHCKOE CTPOUTEIBCTBO, JOPOKHOE CTPOUTEIHCTBO, IOPOKHAS
0JIeKIa, CTPOUTENBCTBO, I10CCE, JOPOKHO-CTPOUTENbHAS TEXHUKA, TOPOKHOE MOJIOTHO, IINXTA

K. T. ZKanTacos, K. C. locanues, B. H. bocak, I11. K. lananxos, K. C. BaiiooJioB,
K. A. YcenkyJos, SI. b. Kynan0aesa, A. C. HaykenoBa, A. TyJieHoB

M. ©ya308B ateiHAareiOHTYCTIKKa3aKcTan MemiiekeTTik yHIBepcuteTsl LlIsvkenT, Kasakcran
KOPAIIIIA TYPIHJETI'T ’)KOJI TOCEHIIIIHIH MATEPUAJIIAPBI

AnHoTanus. JKyMbICTa HMIMXTaIBIKYPBUIBIC MaTepuaigapsl peTiHae, GochopeHmipICiHIH KaIIBIKTaphl JKOHE
OHEPKACIN OPBIHIAPHI OpHAJIACKaHAHMAaKTapaa dKOJOTHSIIBIK axXyaljbl KakcapTyFa MYMKIHIIK OEpeTiH KeMip OJi-
JKaChIH KOJIZIaHY JKOHIHAeri MamiMerTep kentipiareH. JKoi TeceMiHIH KaCHETTEPiH JKaKCApTAThIH JKOHE BLIFAJI/IbI-
JBIKTHl PETTEN TYPAaTHIHABTOMOOWJIB KOJIBIH cally Ke3iHJe KOJIJaHBUIATBIHKOpAIIa TYPIHAET1 O TOCCHIIiH
JAABIHIAY IAFbl [IIMXTAIbl MaTepUAIAPABIH KypaMbl KeNTipiireH.Makamnasa, )KoJ ToCeMiHe KOJIaHbUIATHIH OHIIPIC
KaJIBIKTapblHA KBICKalIa cumarrama Oepinai.)Kyka KaObIpransl OCTOHHAH TYpaThIH KOpamiia TYPIHIETiKON Tece-
MiHIH HHTpeIHEHTTEpi peTiHme, 2 MM [IeiiH Maiinamasran Gocdop eHIipiciHIH MIIarsiHA3epTTeyIep >KYpri3iimi.
JKon TecemiH Tecey TEXHOJOTHACHIH/A, OACTANKbIMATEPUAAAPIAH HKAKCHUIAN apaNacThIPbUIFaH, TOIBIPAK YCTiHE
Tecey YIIiH, KeJleMeK aBTOMOOMIIb JKOJIBIHA TOCENIETIH KOCTa JalbIHIaNaabl. THIITIK KOJ TOCEHIIIIMEH CaIbICThIP-
FaHJa OepLIreH koJI TOCEHIll, MaTepUANIIbIK JKoHEe eHOCK MIbIFbIHIapbiH 30% yHeMIeni.

Tyiiin ce3mep: KypbUIbIC, a3aMaTThIK KYPBUIBIC, )KOJI KYPBUIBICHI, )KOJI TOCEHIILI, TAC JKOJIbI, KOJI- KYPbUIBICTHIK
TEXHHKa, )KOJI TOCEMI, IIUXTA.
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