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METHOD OF HARDENING OF NON-RIGID ROAD CLOTHES

Annotation. The article discusses the method of strengthening the subgrade and non-rigid
road pavements, in areas with weak soils. The use of geo-synthetic materials has a positive effect on
the condition of the roadbed and pavement, especially in the conditions of the increased traffic load
in recent years. The work performed allows us to reduce the cost of operating highways, since the
construction of the pavement will last longer when used in the difficult natural and climatic condi-
tions of our country.

Keywords: polymer geogrids, design and construction technology of road surfaces.

Introduction

Design solutions for road reinforcement. Reinforcement is used in new con-
struction and in cases where it is planned to replace the existing road surface (Figure
la), as well as in areas of widening of highways (Figure 1b). The geogrid is placed on
the contact between the bearing layer of the base of untreated granular materials and
the sandy additional layer of the base or the ground of the roadbed in the absence of
road surfaces with improved types of coating (Figure 1c). For road surfaces with a
transitional type of coating, a geogrid is placed under a coating of granular materials
(Figure 1d).
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Fig. 1 — Reinforcement of the bases of road clothes in new construction (a), the execution of works
for the widening of (b), design of reinforced pavements improved (c¢) and transitional (d) types:
1 — asphalt concrete pavement, 2 — gravel base, 3 — sand drainage layer, 4 — the soil subgrade,
5 — geogrid, 6 — cohesive soil on the roadside, 7 — podlaska edges of the base,
8 — outline of widening a, 9 — outline of the old slope, 10-ledges [6].

The decision on reinforcement is made taking into account the area of rational
use of geogrids, the following additional provisions:

- it 1s recommended to use geogrids under the load-bearing bases of capital
road coverings for roads with heavy and heavy traffic;

- 1t 1s recommended to use geogrids in transitional road coverings as a priority
structure for stage construction.

In these cases, the determining factor for making a decision on the use of ge-
ogrids may be the performance of not only reinforcing functions, but also separation
functions (preventing the interpenetration of materials of adjacent layers, leading to a
decrease in the durability of the structure).

The choice of materials and the assignment of the thickness of the pavement
layers is carried out taking into account the requirements of section 5 and on the basis
of the calculation method according to clause 6.2 [1].

Materials and methods

Calculation of road surfaces based on the permissible pressure on the surface
of the ground base. The construction of the road surface meets the requirements of
strength if the condition is met:

Gso-don’ (1)

where 0 — vertical stresses arising in the ground, taking into account the distri-

O-()an —

bution capacity of the road surface, MPa; maximum permissible stress in the
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ground, at which the linear relationship between pressure and precipitation is main-
tained, MPa.
The effective vertical stresses are determined by the dependence:

; (2)

where P — pressure on the coating from the design load, MPa; @ — a coefficient
that characterizes the decrease in vertical stresses in the road surface and is deter-

mined by the dependence:
2 0.8
a)=1+a-(h—gj _[goaj , (3)

where a = 1,7; 1,8; 1,9 — for road surfaces reinforced with SD-20, SD-30, SD-
40 geogrids with conditional deformability indicators E’(g) 350, 525, 700 kN/m, re-
spectively, also meeting the requirements of the table 1; a = 1,0 — for non-reinforced
road clothes.

Table 1 — Characteristics of regulated parameters of polymer reinforcing materials when used in
road structures
Ne
in order

Parameter Parameter characteristics Regulation

Mechanical properties of polymer reinforcing materials
Relative strength of Identification parameter Not lower 50%
nodal joints Rgr from Rp
Conditional index of
2 deformability in the
material plane Gg

Identification parameter that affects Not lower 20%
the effectiveness of the application from Rre)

The main functions and properties of geosynthetic materials of the company
"Geksa" are presented in [2].
The permissible voltages are determined by the dependence:

ﬂ-']/od .hoo +7tr.c
g9
JOon = T +ﬂ’0(3 'ha()’ (4)
Cfg(/"(”‘z

where 7« — share of the pavement, MN/m?; ¢ — specific adhesion of the Foundation
soil, MPa; ¢ — angle of internal friction of Foundation soil, degrees; /,, — thickness of
the pavement, m.
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Results and discussion

Features of work production technology. The technology and organization of
the construction process in the application of reinforcement, including the preparation
of the object, the scheme of the organization of the working area during the work, the
organization of labor, quality control and safety, are subject to the general rules for
the production of earthworks and road surface construction. When performing work,
you should follow the requirements of [3], SNiP 12-03-2001, SNiP 12-04-2002, VSN
8-89, VSN 19-89, VSN 37-84, as well as the provisions of paragraphs 2.16, 2.17 [1].

Features of the production technology are associated with the introduction of
an additional operation for laying a geogrid and the introduction of additional re-
quirements for the performance of work on the device of the base layer located di-
rectly above the geogrid. The general technological scheme of production of works at
new construction is presented in Figure 2, at reconstruction in Figure 3.

Haume- OTcbinka u YcTponcteo

NPOCHoNKkY 13 Orceinka 1 YnnoTHeHue
HoBaHWe | paspasHWBaHWe YnnoTHeHue necka reopeLLeTkI paapaeHuWBaHWe WeBeHOUHOTC cnos
patoT necka (reo ) WjebHA

MnaH notoka

Figure 2 — Technology of work during new construction [6]

YerpolicTso VIIaKa [SOCCTKH ¢ OrcpinKa 0 OTchblnKa H VIUIOTHEHHE MaTepHaia
HanMeHo- | 1010IHHTEABHOTO CI1os 3AKPEILICHHEM PacupEIcTIcHuC pacnpe/ic/icHue OCHOBaHHUs
MaTepHasia OCHOBAHHsI
BaHHe OCHOBaHHs! aHKepaMH (OTChIIKA ¢ MarepHasa 0CHOBaHHSA
paGot CYIIECTBY IOIETO Ha o6ounne
TIOKPLITHS )

I Dran notoka

Figure 3 — Tthe Technology of production of works for widening (reconstruction) [6]
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However, in some cases, to save the design position of the geogrid with the
possible influence of technological loads encountered during the dumping and
spreading of the overlying layer (the beginning of the roll, dumping material from an
existing pavement in the widening), and also with strong wind influences, the geogrid
can be secured by anchors in figure 4. The location of anchors with the different
methods of device overlying layer shown in figure 4 (anchors are 10-15 m in length
with a decrease in this distance, in the case of the device widening to 6 m at the edge
of the leaf that is closest to the direction of dumping of the overlying layers; at the
beginning of the roll and in places overlapping coils set of 3 anchor width, in other
places — 2 anchor width).
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Figure 4 — Technology of work arrangement of anchors (left), anchor design (right). [7]

Laying of the geogrid is performed on a leveled and compacted soil base (sand
additional layer of the base) by rolling the roll with periodic (after 10-15 m) align-
ment of the web and its light tension without the formation of folds (Figure 5,a). As a
rule, fixing the geogrid to the underlying layer is not required and undesirable, since
it prevents the tension of the web during the formation of a "wave" in the process of
filling the overlying layer (Figure 5, d, p.7.4 [1]).

Figure 5 — Separate working operations when reinforcing road surfaces:
a — laying a geogrid; b — filling the material of the supporting base; ¢ — leveling the material accord-
ing to the method «from yourself»; d — formation of a «wave» before the leveled layer [7]
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Overlap of the canvases along the length and width of at least 30 cm. The di-
rection of the ceiling prescribed with respect to the direction of backfilling and level-
ing of the material of the overlying layer for elimination of "scoring" the paintings on
the ceiling (when dumping on the way from the end of the canvas fill layer is posi-
tioned over the beginning of the next leaf; when dumping from an existing cover in
case the device widening near the side dumping feature painting above).

The geogrid is laid on the width of the base layer with a margin of at least the
thickness of the granular material layer plus 0.1 m in each direction.

Filling on the laid geogrid of the large-fraction material of the base is carried
out according to the method "from yourself" (Figure 5,b and 5,c). Basic terms the de-
vice of the base layer is to prevent built — in transport on the exposed surface of the
fabric, the gradual leveling of stacked base material in several passes with successive
sliding of the base material to the geogrid. When a wave is formed (Figure 5,d), the
geogrid should be tensioned. In the process of sliding it is recommended to respect a
minimum distance along the stream between the operations on the device layer of the
base and rolling rolls (but not closer than 20 m) to provide more tension geogrids.
The base material must be poured onto the geogrid during the work shift.

When performing works according to paragraphs 7.3 and 7.4 [1], the quality of
the laid canvases is visually evaluated. Defects in appearance are recorded (breaks,
breaks, other violations of the continuity of edges and nodes, skewed cells, the pres-
ence of inclusions, dirt, and the presence of kinks or traces of kinks on the edges, the
evenness of the edges).

Also fixed the overlap of adjacent cloths in width and length, the length of ma-
terial per roll and width, their compliance documents (as marked on the rolls, accord-
ing to the passport on the batch of material). According to the results of the control,
an act for hidden work is drawn up.

Conducting a survey of the condition of road surfaces under dynamic impact,
as well as studying the design of road surfaces under static impact of transport load,
will make it possible to predict subsequent repairs of the highway [4, 5].

Conclusion

The use of geosenthetic materials has a positive effect on the condition of the
roadbed and road surface, especially in the conditions of increased traffic load in re-
cent years. The completed works will allow in the future reducing the cost of mainte-
nance and operation of the highway, as the design of the road surface will last much
longer when operated in difficult natural and climatic conditions of our country.
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METO/IUKA YIIPOYHEHUS HEXKECTKHUX
JOPOKHBIX OAEK/]

AHHOTAUMs. B cmamve paccmompena memoouka ynpouHenus 3eMIAH020 NOJOMHA U He-
HCECMKUX OOPOHCHBIX 00€XHCO, HA YUacmKax co ciabvimu epynmamu. [lpumenenue 2eocenmemuye-
CKUX MAmMepuanos noi0HCUMenbHO CKA3bl8AeMcs: Ha COCMOSHUU 3eMIAH020 NOTOMHA U OOPOHCHOU
00ex#c0bl, 0CODEHHO 8 YCI08UAX YEETUUUBUUEUCS 8 NOCIeOHUe 200bl MPAHCNOPMHOU Ha2py3KU. Boi-
NoJHeHHble pabombl NO360JAM 6 0YOyujeM COKpamums 3ampamol HA COOEPIHCAHUe U IKCNILYama-
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YU asmomoOUIbHOU 00pocU, MAaK KaK KOHCMPYKYUS OOPOACHOU 00eAHCObl NPOCTYHCUM HAMHO2O
0oabule NPU IKCNILYAMUPOBAHUU 6 CTLOHCHBIX NPUPOOHO-KIUMAMUYECKUX YCTI08UAX HAUulell CIPAHDL.

KarueBble CJI0Ba: noaumepHsie 2eopeutemku (2e0cemi), npOeKmuposanue u mexHouL02us
CMpoumenbemea O0OPOHCHHIX 00€HCO.
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TEI'IC KOJI KUIMIH 9AICTI KYATTAHAbBIPY

AnpaTna. Maxanada monvipagkmapbl 27ciz auMakmapoa H#coji meceHiumepin dHcone Kam-
mbl emec HCO MeceMOepin Hbleaumy 20ici Kapacmulpuliaobl. 1 eocunmemuKkaiviy Mamepuaioaposl
nauoanany xep acmol KAOAMbIHbIY HCIHE HCON HCAOLIHBIHBIY IHCAROAUBINA, ICIpece COHEbL HCbll-
0apoazvl KOIIK HCyKmeMeciHiy apmyvl sHcagoatibiHoa o acep emeoi. JKypeizineen scymvicmap 60-
JAWAaKma JHcondvl Kymin ycmayea oicone nauoananyea Kememin wbleblHOapobl a3aumysd
MYMKIHOIK Oepedi, oumKeHi HCAObIHHLIY KYPblIblCbl eNimMi30iy Kypoeni maduu-KiumMammaolk
AHCAROAUBIHOA HCYMBIC ICme2eHOe 2N10eKaloa Y3a2vlpax 00aaoul.

Tyiiin ce3nep: nonumepni ceocpuomep (2eocpuomep), mocemoepoi xcobanay dHcone cauy
MEXHON0UACYL.
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