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Abstract. Road surfaces are characterized by high runoff rates, with only a few percent of the total
spent on weathering, evaporation and wetting. The design of drainage structures is reduced to the use of
standard solutions for drainage from the pavement and beyond the ground. Surface water flowing from the
surface of the carriageway, roadsides and slopes, accumulates in the soles of the ground. However, there are
no methods for draining (disposal) outside the highway, within the drainage lane. This issue is especially
relevant in the design of public roads within the settlements.

In unfavorable design conditions, there is a need for linear surface drainage to cover roads, to ensure
efficient drainage, minimize soaking of road structures and ground, reduce filtration of contaminated runoff
into the soil and reduce the drainage lane of the highway.

Key words: highway, drainage, tray, road pavement, roadbed.

Introduction. A highway is a complex linear object that consists of a complex of buildings. The
reliability, durability and importance of their failure-free operation are directly related to traffic safety. It is
especially important to ensure the transport and operational indicators of the elements that are directly affected
by the load from the rolling stock, weather and climatic factors (temperature changes, the effects of
precipitation, weathering, etc.), solar radiation, maintenance measures. Preservation of transport and
operational indicators is provided by effective functioning of all elements of the road. To ensure the stability
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of the ground from the effects of surface water on public roads provide for the installation of drainage
structures. According to the purpose, design features and operating conditions, the following design schemes
of surface drainage organization are distinguished: from the area fir closely to the road surface and directly
from the road surface; from the surface of traffic junctions and bridges; from surfaces bounded by regulatory
and shore protection structures. The choice of measures and schemes of organization of drainage depends on
technical and economic indicators.

The main part. In [1] there are the schemes of drainage arrangement on highways presented, but the
measures are not taken into account [2]. The solutions presented in [2, 3] are characterized as high-tech, sealed
surface drainage systems with a high level of safety and reliability (Fig. 1).

Environmental aspects of the application of these solutions for the construction of drainage on
highways have been insufficiently studied. According to [4], it is allowed to use a simplified scheme drainage
runoff into the pond, even without prior treatment. The determining factor in this case is the low concentration
of pollutants due to high rainfall. However, with low-intensity precipitation, we obtain a high concentration of
contaminated runoff: suspended solids, petroleum products, heavy metals, anti-ice reagents, etc. [5-7].
Standard [1] provides for the installation of one of the options for drainage from roads:

Scheme 1. It is characterized by free flow of water on the surface of the carriageway to the curb, then
on the slopes and then in the side drainage ditches (cuvettes). The flow rate of water in this case is determined
by the parameters of longitudinal and transverse slopes of the carriageway and roadsides, normalized by DBN
B.2.3-4, the condition of the pavement, as well as its type, regulated by a standard design for pavement. This
scheme is used on public roads of all technical categories.

Scheme 2. It is characterized by free flow of water on the surface of the carriageway to the edge of the
catchment trays located on the edge of the carriageway, then in open sloping drains installed at certain distances
from each other, then in drainage fortified ditches, sewage treatment plants or on adjacent territory. This
scheme is used on public roads I - III, sometimes - IV technical categories. According to this scheme, the
surface drainage system includes typical reinforced concrete catchment edge and spillway telescopic trays, as

well as reinforced drainage ditches.
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Figure 2 - Comprehensive drainage scheme,
1 - area; 2 - drainage tray channel [2]; 3 — sump unit; 4 - sewer pipeline; 5 - rotary (revision) well;
6 - distribution well; 7 — by-pass; 8 - settling tank; 9 - coalescent separator of oil products;
10 - sorption filter; 11 - control well; 12 - discharge of treated effluent into the evaporation basin, filtration
facilities or reservoir

Pucynox 2 — KoMIiiekcHa cxema BOJIOBiABEACHHS,
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1 — Bos1030ipHMIt OaceitH; 2 — BOJOBIABIIHUH KaHAJ; 3 — MiCKOYJIOBIIIOBaY; 4 — KaHAJi3alliiHUI TPyOOITpo-
BiJl; 5 — IOBOpOTHHMIA (peBi3iiHMI) KONOAS3E; 6 — PO3MOIUTBYHIA KOJIOJ3k; 7 — aBapiitHuil TpyOonpoBim; 8
— BiACTIMHUK; 9 — KoaslecueHTHUH cenapaTop HagTonpoaykTiB; 10 — copOuilinmii ¢pinbTp; 11 — KOHTPOIB-
HUH KONOAA3b; 12 — BiABEZICHHS OUYMILIEHOTO CTOKY y BUNIApOBYBaJIbHUI OaceiiH abo (inpTpaliiiHi cro-
pyau

Scheme 3. It is characterized by free flow of water on the surface of the carriageway to the curbs, then
in open sloping spill trays, which are located at certain distances from each other, then in drainage
fortifications, treatment facilities, closed sewers or the surrounding area. On public roads, a combination of
several surface drainage schemes is possible. When organizing surface drainage, special attention is paid to
junctions of edge and slope structures, areas of entrance to the slope tray, extinguishers in the end part of slope
slopes, strengthening of the lower reaches of the slope slope structure and areas of its connection with
longitudinal drainage ditches, treatment facilities.

Additionally, the work will evaluate the scheme of drainage in a closed way and open linear tray
channels [4].

Discharge of polluted runoff through slopes or soil ditches should not be used on highways of I-II
categories, due to significant indicators of pollution. For areas with high traffic, the arrangement of bridges,
overpasses and the passage of public roads through settlements, it is advisable to consider a comprehensive
scheme of organization of drainage (Fig. 2).
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Figure 3 - Estimated cost of the scheme by drainage area 100m
1 - free flow of water on the surface of the carriageway to the curb, then on the slopes and then in the side
drainage ditches (ditches); 2 - free flow of water on the surface of the carriageway to the curbs, then in the
open sloping spill trays, which are located at certain distances from each other; 3 - free flow of water on
the surface of the carriageway to the edge of the catchment trays located on the edge of the carriageway,
then in the open sloping drains installed at certain distances from each other, then in the drainage fortified

ditches; 4 - closed sewer network; 5 - linear surface drainage

Pucynok 3 — Komropucna BapTicTh cXeM BOJOBIIBEAEHHS BOA030ipHOI AisHKE — 100 M
1 — BiTbHE CTIKaHHS BOJHM TIO TIOBEPXHI MPOI3HOT YACTHHU aBTOMOOIIBHOT OPOTH Ha y30i4ds, laii Ha

YKOCH Ta TIOTiM y O14Hi BOJIOBi/IBi/IHI KaHABU (KIOBETH); 2 — BUTBHE CTIKaHHS BOJM IO IMOBEPXHI MPOi3HOI
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YaCTUHH aBTOMOOUIBEHOI JOPOTH 10 MPUKPAHKOBUX BOJO30IPHUX JIOTKIB, [0 PO3TAIIOBYIOTECSl Ha MEBHIH
BiJICTaH1 OJIMH BiJI OJTHOTO; 3 - BUTbHE CTIKAHHS BOJM IO TIOBEPXHI MPOI3HOI YACTHHU aBTOMOOIIBHOT J10-
poru 10 OOpIropiB, Jalli y BiIKPUTI YKiCHI BOJIOCKHU/IHI JIOTKH, sIKi pO3TAIlIOBaHI uepe3 MeBHi BiJICTaHi
OJIVH BiJ] OZIHOTO, TOTIM Y BOJIOBI/IBIJIHI YKpIIJICHI pycia; 4 — 3aKpuTa Mepeka JIOI0oBOol KaHai3allii; 5 —
TiHIHE TOBEPXHEBE BOIOBIIBEICHHS

The complex scheme (Fig. 3) of organization of drainage should provide collection, transportation,
treatment and removal of the treated drain (utilization), depending on conditions of passage of a route of the
highway, a relief, climatic, hydro-geological characteristics of the area.

The estimated cost is given without taking into account the installation of local wastewater separators
in accordance with [8-11]. The technical component will be presented in the form of 10 indicators (Fig. 4).

At the highest construction cost, linear surface drainage is characterized by the highest technical
indicators and scheme 1 - free flow of water on the road surface to the curb, then on the slopes and then in the
side drainage ditches (ditches) is the cheapest and least technically perfect .
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Figure 4 - Characteristics of drainage methods

PucyHnok 4 — XapakTepuCTHKH METO/IIB BIAMITYBAaHHS BOJIOBIIBEIACHHS

Taking into account technical and economic indicators, it is expedient to consider conditions of

application of complex decisions on drainage (tab. 1).
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Table 1 - Characteristics of measures for the organization of drainage

Tabmmmst 1 — XapakTepuCTHKH 3aX0/IiB OpTaHi3allii BOJIOBIIBEICHHS

Category
No mana- Areas Basic solutions Terms of use
gement
Drainage canals, bridge ladders For the installation of drainage
Bridges, (according to [2]), rainwater trays, the longitudinal slope
overpasses, sections | wells, pipeline networks, local should be in the range of 3-20%.
1 I through settlements | separators with sorption filter, Infiltration into the soil is
of the I category of | discharge of treated effluent into possible in the absence of high
roads reservoirs, infiltration systems, groundwater levels and high
evaporation basins filtration characteristics of soils
. . For the installation of drainage
Drainage trays (according to [2]), o
] o trays, the longitudinal slope
. rainwater wells, pipeline .
Sections through . should be in the range of 3-20%.
networks, local separators with o .
2 II settlements of the 11 ) ) Infiltration into the soil is
sorption filter, discharge of treated L )
category of roads o . possible in the absence of high
effluent into infiltration systems, .
] ] groundwater levels and high
evaporation basins . . ,
filtration characteristics of soils
Sections through Surface drainage (according to Infiltration into the soil is
3 - agricultural lands of | [1]), local separators, discharge of | possible in the absence of high
I, IT category of treated effluent into infiltration groundwater levels and high
roads systems, evaporation basins filtration characteristics of soils
Surface drainage (according to Infiltration into the soil is
4 v Forests, agricultural | [1]), discharge of treated effluent | possible in the absence of high
lands into infiltration systems, groundwater levels and high
evaporation basins filtration characteristics of soils

Conclusions. The analysis of drainage design schemes on sections of public roads is carried out in the
work [1, 4]. The main technical characteristics of drainage schemes are determined. A technical and economic
comparison of options for surface drainage on public roads is conducted. The cost of drainage solutions from
the simplest to the most efficient varies twice, and the technical characteristics - up to 70%. It is determined
that capital costs at the design and construction stage ensure reliable and long-lasting operation of the drainage
system. The scheme of the complex decision on the device of drainage with conditions of their effective work
is offered. An additional factor in the use of drainage in a closed way and as open linear tray channels [4] are

the environmental aspects of solving the problem of environmental pollution by surface runoff from roads.
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Anortanis. [TokpuTTs aBTOMOOUTEHUX JOPIr XapaKTePU3YHOThCS BUCOKUMH TMOKa3HUKAMHU CTOKY,
JIATIIE KiJTbKA BIJICOTKIB BiJ] 3aTaJIbHOI KUTBKOCTI BUTPAYAIOTHCS HA BUBITPIOBAHHS, BUTIAPOBYBAHHS Ta 3MOUY-
BaHHs. [IpoekTyBaHHS BOIOBIIBITHUX CIIOPY]l 3BOJUTHCS JIO 3aCTOCYBAaHHS TUIOBHX PilllcHb, MO0 BiaBeE-
JIEHHS CTOKY 3 TIOKPHTTS Ta 3a MEXIi 3eMJITHOTO TI0JIOTHA. [IoBEepXHEBi BOJH, 110 CTIKAIOTH 3 TIOBEPXHI MPOi3-
HOi YaCTUHM aBTOMOOUIBHOI JOPOTH, Y3014 1 YKOCIB, aKyMYJIIOIOTHCS Y TiIOMBY 3eMJISTHOTO TosoTHA. OqHaK
BIICYTHI METOIWKH, MO0 BiBOMY CTOKY (yTHIII3allii) 3a MEXi aBTOMOOIIFHOI JOPOTH, B MEXKaX CMYTH Bij-
Boxy. OcoONMBO aKTyalbHE JlaHE MMUTAaHHS MPH MPOEKTYBaHHI aBTOMOOUIHPHUX IOPIT 3arajlbHOTO KOPHUCTY-
BaHHS B ME)Kax HACEJICHUX ITyHKTIB.

VY HecpHUATIMBUAX YMOBaX MPOEKTYBAHHS BUHUKAE MTOTPeda y BIANITYBAaHHS JIIHIHHOTO IOBEPXHEBOTO
BOJIOBIJIBEJICHHS 3 MIOKPUTTS aBTOMOOUTLHUX JIOPIT, AJIs 3a0e3MeUeHHs e()eKTUBHOTO BOJIOBIIBO/TY, MiHiMi3a-
1ii 3aMOYyBaHHS IIapiB JOPOKHIX KOHCTPYKIIH Ta 3eMJISTHOTO ITOJIOTHA, 3MEHIIICHHIO (PiIbTpalii 3a0pyaHe-
HOT'O CTOKY B IPYHTH Ta 3MEHIIICHHS CMYTH BiJIBOAY aBTOMOOLIBHOI JIOPOTH.

Kuro4oBi cjioBa: aBToMOOUTRHA TOPOTa, BOIOBIIBEICHHS, JIOTOK, JOPOXKHIH OJISIT, 3eMIISTHE TTOJIOTHO.
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