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THE EFFECTS OF BIOGEOTEXTILES ON THE STABILIZATION
OF ROADSIDE SLOPES IN LITHUANIA
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Abstract. Biogeotextiles constructed from the leaves of Borassus aethiopum and Mauritia flexuosa are investigated at
the Kaltinénai Research Station of the Lithuanian Institute of Agriculture, which is participating in the EU-funded BO-
RASSUS Project. Biogeotextiles are potentially excellent biodegradable and environmentally-friendly materials useful
for soil conservation. Field studies on a steep (21-25°) roadside slope in Lithuania suggest biogeotextile mats are an ef-
fective and sustainable soil conservation technique. Biogeotextiles have a potential as a biotechnical soil conservation
method for slope stabilization and protection from water erosion on steep industrial slopes and may be integrated with
the use of perennial grasses to optimize protection from water erosion. The investigations demonstrated that a cover
of Borassus and Buriti mats improved the germination and growth of sown perennial grasses. The biomass of peren-
nial grasses increased by 52.0-63.4% under cover of Borassus mats and by 18.6-28.2% under cover of Buriti mats. Over
2 years, the biogeotextiles (Borassus and Buruti, respectively) decreased soil losses from bare fallow soil by 90.8% and
81.5% and from plots covered by perennial grasses by 87.9% and 79.0%, respectively.

Keywords: soil erosion, roadside slopes, vegetation cover, biogeotextiles.

1. Introduction

Soil erosion is one of the world’s most serious environ-
mental problems, causing extensive loss of cultivated and
potentially productive soil and crop yields (Fullen, Catt
2004; Morgan 1995). Water erosion is the main soil degra-
dation factor in agricultural areas, which endangers 56%
of the world’s available arable land and has already elimi-
nated an estimated 430 mln ha from agricultural produc-
tion, or 30% of the total available arable land (United
Nations Environment Programme 2002). Major causes
of water and wind erosion include deforestation, over-
grazing and mismanagement of arable land. By removing
vegetation cover the erosion-resisting capacity of the soil
becomes disturbed. The kinetic energy of raindrop splash
increases, resulting in an increased soil detachment. Hy-
draulic surface flow increases with the lack of vegetation
cover, which also increases the soil susceptibility to ero-
sion, by reducing cohesion and shear strength (Rick-

son, 2001). About 17% of Lithuania’s agricultural land is
eroded, increasing to 43-58% in hilly regions. Water and
wind erosion occurs mostly on arable soils and wind ero-
sion occurs on the Baltic coast (Jankauskas et al. 2004).
There are many inexpensive potential soil conservation
measures on arable soils in Lithuania (Jankauskas, Fullen
2006; Jankauskas et al. 2004, 2008). Special attention is
required to industrial slopes, where plant cover is often
destroyed by machinery and soil truncation may occur.
Special difficulties arise due to exposure of deeper soils
deficient in soil organic matter, which are thus especially
vulnerable to water and wind erosion. Geotextiles are one
of the methods suitable for soil conservation on such en-
gineered industrial slopes.

Geotextiles constructed from indigenous tropical/
subtropical leaves has potential as a biotechnical soil con-
servation method. The results of investigations indicate
geotextiles constructed from palm leaves effectively re-
duced soil erosion. If harvested correctly, these resources
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are highly sustainable and readily available. They are bio-
degradable, providing organic content matter to stabilize
the soil and their permeability makes them suitable for use
on cohesive soils (Booth et al. 2007; Fullen et al. 2006).
Geotextiles are used for many engineering applications to
improve soil properties. On steep erodible slopes, where
the vegetation growth is limited by erosive forces of rain
and runoff, geotextiles can serve as a temporary replace-
ment of vegetative cover (Smets et al. 2007).

Geotextiles have contributed to the erosion control in-
dustry for over 50 years (Dayte, Gore 1994; Mitchell et al.
2003) and are mainly used in civil engineering projects, such
as dam retaining walls and for road and reservoir slope sta-
bilization (Davies et al. 2006). Despite synthetic geotextiles
dominating the commercial market, geotextiles constructed
from organic materials are highly effective in erosion con-
trol and vegetation establishment (Davies et al. 2006; Ogobe
et al. 1998). Palm leaf geotextiles could be an effective soil
conservation method with enormous global potential. They
can be installed on steep erodible slopes, as a replacement or
supplement to vegetative cover, to reduce the erosive forces
of rain and runoff (Smets et al. 2007). The performance of
geotextiles on road pavement structures and in protection
of roads from transport load stresses has been investigated
in Lithuania (Vaitkus et al. 2007).

2. Materials and methods

The European Commission is funding the BORASSUS
Project (Contract No. INCO-CT-2005-510745) for over
3.5 years (2005-2009) to investigate “The Environmental
and Socio-economic Contribution of Palm Geotextiles to
Sustainable Development and Soil Conservation”. Project
objectives are deliverable to both “developing” and “in-
dustrialized” countries. The BORASSUS Team, based
in 10 countries in Europe, Africa, South-East Asia and
South America, are scientifically testing four hypotheses,
one of which is: biogeotextiles efficiently and economi-
cally conserve soil. Palm geotextiles will be especially
beneficial for complex engineering problems, particular-
ly in the building and road construction industries and
coastal defence. Temporary application of geotextiles will
allow sufficient time for plant communities to stabilize
engineered slopes. Palm geotextiles will decrease water
evaporation, increase topsoil moisture, improve condi-

Bare soil 1** replication

2" replication

tions for plant growth and they will be refuge for wildlife
and soil fauna. Furthermore, they are environmentally-
friendly, because of their excellent biodegradability. To
test this hypothesis, field experiments were conducted
using runoft plots (width 2 m and length 7.5-6.2 m) on a
steep (21-25°) roadside slope.

The suitability of two types of mats for stabilizing of
soil erosion processes on steep industrial slopes (road-
side slopes) are being investigated in the Silalé District of
Lithuania (55°33’N, 22°22’E). These included Borassus
mats, constructed from Borassus aethiopum (Black Rhun
palm) leaves in The Gambia, and Buriti mats, constructed
from Mauritia flexuosa (Buriti Palm) in Brazil. Manufac-
tured straw-coir and coir carpets were also investigated for
comparison.

Borassus mats, coir carpet and straw-coir carpet
were used in the 1*' set of field experiments in May 2006
(Fig. 1,2 replication). A multi-species mixture of peren-
nial grasses (Pg) consisted of 20% each of: orchard-grass
(Dactylis glomerata L.), red fescue (Festuca rubra L.),
Kentucky bluegrass (Poa pratensis L.), white clover (Trifo-
lium repens L.) and alfalfa (Medicago sativa L.). The mix-
ture was sown into topsoil (0-5 cm). Randomly located
treatments were: cover by straw-coir carpet (Pg+straw),
Borassus mats (Pg+Borassus), perennial grass control
without geotextile cover (Pg) and coir carpet (Pg+coir).
Weather conditions were very dry in the following three
months. The monthly precipitation in Ju and Jul 2006
was lower than the long-term average (1960-2004) by
3.6 and 4 times, respectively. The 2" set of field experi-
ments was initiated at the end of the long dry period, on
4 Aug, 2006 (Fig. 1, 3" and 4" replications). The design
of investigations was changed and included Buriti mats
instead of coir carpet. The specified Pg mixture was sown
before covering the soil with selected geotextiles. The 3™
set of field experiments was carried out in early spring,
14 Apr, 2007 (Fig. 1, 1*' replication). In addition to four
treatments, as in Aug 2006, three additional plots (Fig.
1, bare soil) were constructed on bare soil: control with-
out geotextile cover and covered by Borassus and Buriti
mats with collectors for runoff and sediment (Fig. 2). Dry
conditions in Apr (only 35.9% of precipitation compared
with the long-term average) prolonged the germination
of sown perennial grasses. Weather conditions improved
in May: total precipitation in May was slightly above the

3" replication 4 replication

v

IMa | Ia IIa v II

10

11 12 13 14 15 16 17 18 19

II III v I

I 1II 1I I v

Fig. 1. The scheme of field experiment on the roadside slope (21-25°), Apr 2007: 1-19 numbers of the plots; I-IV numbers of
treatments under perennial grasses; Ia-IIIa numbers of treatments with bare soil
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Fig. 2. 3" set of field experiments, Apr 2007

long-term average, but high air temperatures caused high
evaporation rates and, therefore, there was a moisture
deficit from late spring to early summer (i.e. mid-June).

Soil sampling for soil moisture was determined by
drying soil samples in laboratory in 2006. Soil samples
were collected every 10 days from the upper part of the
slope (3 individual samples) and from the basal slope (3
individual samples). Soil moisture was determined using
a soil moisture meter type HH2 in 2007. Measurements (6
individual measurements from each plot) were performed
every 10 days on the topsoil (0-6 cm).

Data were analysed using the computer programs
ANOVA, STAT and SPLIT-PLOT from the package SELK-
CIJA and IRRISTAT (Tarakanovas, Raudonius 2003).

3. Results and discussion

Soil physical properties on the roadside slope are differ-
ent in the topsoil (0-10 cm), and a deeper (11-20 cm) soil.
The road cutting soil represents the top of a mechanically-
truncated soil profile and hence external topsoil was add-
ed to improve plant growth. Particle size analysis (Table 1)
shows topsoil to be sandy loam and the deeper soil - a
loamy sand. Both these soil textures are light, having high
water permeability, but are erodible (Morgan, 1995).

Table 1. Soil particle size analysis* on the roadside slope

Fractions, %*

E 4.

A 4 g | E £

= 22 T n S = — o

— =] oo - D O3S

3 =~ S = =< S

A w @ Yo v
0-10 6.5 67.6 12.7 13.2
11-20 6.9 79.0 7.0 7.0

Note:

* — particle size analysis by the Kachinskij method
(MnumanoBsa, Jonros 1966), mean of 5 soil samples;

** _ dissolution losses in HCI, which removes soluble soil
matter, mostly CaCOj.

Mean soil chemical characteristics on the roadside
slope (Table 2) show alkaline properties, base-saturation
was >99% and there was no detectable available Al As
the engineered soil was truncated, it had a low soil organic
matter content compared with the applied topsoil, which
was rich in available P and moderately rich in K.

Table 2. Mean* chemical soil properties on roadside slope
before field experiments

Soil 1 Available Orean
oil layers, rganic
cm PHkar Al P K matter, g/kg
mg/kg
0-10 7.7 0 66.9 84.7 24.5
11-20 8.1 0 323 56.4 8.0

Note: * - 50 individual samples

Dry weather conditions determined low soil moisture
(2.8-5.2%) and unfavourable conditions for the germina-
tion and growth of perennial grasses in May-June and the
1* 10 days (decade) of Aug 2006. Increased soil moisture
in Aug corresponds to intense rains in the 2" decade of
Aug. Therefore, quite favourable air and soil moisture
(11.0-14.1%) conditions for germination of perennial
grasses were present in Aug 2006. Soil moisture was 4.52%
before enlarging the roadside field experiment on 4 Aug
2006. The lowest mean soil moisture (12.04%) was on the
plots not covered by geotextiles during the moist period
from 14 Aug- 15 Sep. Under Borassus and Buriti mats
and straw-coir carpet mean soil moisture contents were
15.10%, 13.28% and 13.21%, respectively.

Dry weather conditions in Apr 2007 determined a
low soil moisture (only 3.7-5.0%) for the germination of
perennial grass in early spring 2007. At the end of the 1%
decade of May conditions for germination became more
favourable (soil moisture varied within 18.6-20.0%), but
in mid-May there were 13 hot days without precipitation,
which desiccated plants in the early stages of germination.

According to the results from field experiments con-
ducted in Aug 2006, perennial grasses under the Borassus
and Buriti geotextile mats had higher productivity. Alfal-
fa and orchard grass prevailed among the sown grasses.
There was evidence that cover of Borassus and Buriti mats
increased soil moisture storage. Coir and straw-coir car-
pets also decreased the evaporation of soil moisture, but
they impeded normal plant growth. The sprouts of grasses
unsuccessfully tried to penetrate the carpet and they even
raised the carpet above the soil surface.

Slightly higher soil moisture was evident under the
cover of Borassus and Buriti mats in Apr-May and espe-
cially in Aug-Oct 2007, but soil moisture contents were
fairly uniform, irrespective of treatment, from the 2"¢ dec-
ade of Ju to the last decade of Aug. Soil moisture condi-
tions influenced the germination and productivity of new-
ly sown grasses, and growth of perennial grasses sown in
2006 (Table 3). Density of sown cereals and leguminous
grasses was evidently higher under the cover of Borassus
and Buriti mats, compared with uncovered soil, and also
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Table 3. Density and productivity of grasses under different soil
covers on the road-side slope in 2007

Productivity, dry
biomass (Mg/ha),
(Z of 3 harvests)

Density of sown
grasses in 1 m?

Treatments
FeX*, Fe*, FeX,

May  Aug Apr
2006 2006 2007

Cereals
Legumes

Pg (no mat cover)  5.20 4.56 3.47 575 375

Pg+Borassus 6.69 6.93 5.67 1100 650

Pg+Buriti 487 541 4.45 800 475

Pg+straw-coir 5.40 4.45 3.54 725 350

LSDys 0.319 0442 0222 225 27.0
Note:

* — Fe. means “field experiment carried out”;
** — this specific result is under coir carpet cover. Pg means “a
multi-species mixture of perennial grasses”

compared with the straw-coir cover. Soil moisture and
density of grasses influenced a significantly higher produc-
tivity under cover of Borassus and Buriti mats.

An evaluation of erosion rates is an important com-
ponent of these investigations. There was no runoff or
soil loss during the dry summer period in 2006. The 1%
runoff and soil loss was after the 11.7 mm rainfall event
on 14 Aug, 2006. Erosion was not high, even from the
control plots, because sown perennial grasses had ger-
minated and covered the slope surface. There were 11
runoff events (only 6 of them contained sediment) dur-
ing Aug-Nov 2006. The summarized data indicate high-
er soil losses from the field experiment laid out in May
2006 compared with data from the field experiment laid
out in Aug 2006 (Table 4), because the scant plant cover

Precipitation, mm
40 7
35 7
30
25
20
15

10
g_ II || I|| ||IL| 1 |I 1 I I

Apr May June July

Loss of soil, t/ha
4

S = N W

was under the 1*" set of field experiments in May 2006.
Most runoff was from the plots covered by straw-coir
carpet, but these experienced least soil losses. The ex-
planation is that a part of water flows down from the
surface of the straw-coir carpet and decreased water
available for soil erosion processes. The largest soil loss-
es (0.26 Mg/ha'l) from field experiments, conducted in
Aug 2006, were from the control plots not covered by
geotextiles. Biogeotextiles decreased soil losses by 19.8
and 15.4%, respectively, from the plots covered by Bo-
rassus and Buriti mats.

Table 4. The losses of dry soil under different treatments from
the roadside experiment (16 Aug -11 Sep, 2006)

Field experiment

May 2006 Aug 2006
Treatments S(l)\;[lgl/oﬁj’ Treatments S?\/Iﬂgl;)ljj’
Pg 1.730 Pg 0.260
Pg+Borassus 0.740 Pg+Borassus 0.210
Pg+coir 1.070 Pg+Buriti 0.220
Pg+straw 0.580 Pg+straw 0.160
LSDys 0.321 0.038

* — 6 events caused water+sediment loss

The first soil erosion loss from the field experiment
established in Apr 2007 was from the 18.2 mm rainfall of 9
May, 2007. The damage was not high even from the control
(bare) plots, because most precipitation penetrated the dry
permeable soil. Highest soil losses (0.68-0.2 Mg/ha) were
from plots not covered with biogeotextiles. Young and
weak sprouts of perennial grasses were unable to prevent
runoff from uncovered plots. Least soil losses were from
the plot covered by straw-coir carpet, because some runoft

Aug Sept Oct Nov

| I |.. I....T ] | |

Apr May June July

Aug Sept Oct Nov

Fig. 3. Daily precipitation during the 2007 vegetative period and soil losses from the bare fallow roadside slope
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was from the carpet surface. Borassus mats stabilized the
runoff more effectively than Buriti mats. Later there were
30 other events with soil losses until 1 Dec, 2007, but there
was no evident relationship between daily precipitation
and soil losses (correlation coefficients: linear R* = 0.002,
power R* = 0.178, modified power R* = 0.182) (Fig. 3).

The highest soil loss from the uncovered bare fallow
plot (3.7 Mg/ha) occurred on 04 Jul, 2007, after a short
very intense shower of only 8.0 mm. The contrary case was
on 7 Jul, 2007, when after 38 mm daily rainfall, there was
only 0.12 Mg/ha of soil loss (Fig. 4). Erosion rates were:
13.6 Mg/ha from the plot without biogeotextile cover,
1.3 Mg/ha from Borassus cover and 2.5 Mg/ha from Buriti
cover (Fig. 4). Cover of Borassus mats deceased soil losses
from bare fallow soil by 90.8% and cover of Buriti mats by
82.5%. Quite scant perennial grasses on plots not covered
by geotextiles limited the protection from water erosion,
where 1.41 Mg/ha of soil was lost, compared with plots
covered by different geotextiles, where losses were only
0.15-0.31 Mg/ha. These results accord with the hypothe-
sis that geotextiles constructed from organic materials are
highly effective in erosion control and vegetation estab-
lishment (Davies et al. 2006).

4. Conclusions

The results from two years (2006, 2007) of field investiga-
tions indicate biogeotextiles constructed from palm leaves
effectively stored soil moisture on a steep (21-25°) roadside
industrial slope. Improved soil moisture conditions encour-
aged better germination, density and productivity of per-
ennial grasses and thus effectively conserved soil. Cover of
Borassus and Buriti mats increased the density of legumes
and cereals by 73.3-91.3% and 26.7-39.1%, respectively.
Consequently, the biomass of perennial grasses increased
by 52.0-63.4% under cover of Borassus mats and by 18.6—
28.2% under cover of Buriti mats. Borassus and Buriti mats
reduced water erosion rates from bare fallow soil by 90.8%

and 81.5%, respectively, and from plots covered by perenni-
al grasses by 87.9% and 79.0%, respectively. Coir and straw-
coir carpets also decreased the evaporation of soil moisture,
but they impeded normal plant growth.
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Benediktas Jankauskas, Genovaité Jankauskiené, Michael Augustine Fullen, Colin Antony Booth. Biogeotekstilés
jtaka pakelés $laity stabilizavimui Lietuvoje, The Baltic Journal of Road and Bridge Engineering 3(4): 175-180.
Santrauka. Lietuvos zemdirbystés instituto Kaltinény bandymuy stotyje, dalyvaujancioje ES finansuojamame BO-
RASSUS projekte, yra tyrinéjama i§ Borassus aethiopum ir Mauritia flexuosalapy padarytabiogeotekstilé. Biogeotekstilé
yra dirvoZemio apsaugai vertinga potencialiai lengvai biologiSkai degraduojama aplinkai saugi medziaga. Sta¢iame
pakelés $laite Lietuvoje daryti lauko bandymai parodé, kad biogeotekstilés pynés yra efektyvi, ekologine pusiausvyra
islaikanti priemoné. Biogeotekstilés naudojimas yra potencialus staciy industriniy slaity apsaugos nuo vandeninés
erozijos metodas, kurj derinant su daugiameciy zoliy auginimu pasiekiama optimali dirvoZzemio apsauga. Tyrimai
parodé, kad Borassus ir Buriti pyniy dangos pagerino paséty daugiameciy zoliy sudygimg ir augimg. Daugiameciy
zoliy biomasé padidéjo 52,0-63,4 % dél Borassus pyniy dangos ir 18,6-28,2 % dél Buriti pyniy dangos. Per dvejus
tyrimy metus biogeotekstilés (atitinkamai Borassus ir Buriti) sumazino juodojo piidymo $laity dirvozemio nuostolius
atitinkamai 90,8 % ir 81,5 %, o daugiametémis Zolémis apséty $laity — 87,9 % ir 79,0 %.
Reik$miniai ZodZiai: dirvozemio erozija, pakelés $laitai, augaly danga, biogeotekstilé.

Dae-Wook Park, Amy Epps Martin, Jin-Hoon Jeong, Seung-Tae Lee. Padangy slégio ir padangy apkrovos jtaka
prognozuojamoms dangy deformacijoms, The Baltic Journal of Road and Bridge Engineering 3(4): 181-186.
Santrauka. Straipsnyje nagrinéjama padangy pripatimo slégio ir padangy apkrovos jtaka prognozuojamai kelio
dangos elgsenai. Sio darbo tikslas yra i$nagrinéti padangy padidinty apkrovy ir padangy pripiitimo slégio jtaka prog-
nozuojamoms skersinéms ir vertikaliosioms deformacijoms jvairiuose dangos konstrukcijos sluoksniuose. Trimatés
(3D) padangy kontakto deformacijos $eSioms skirtingoms padangoms buvo interpoliuotos i§ iSmatuoty padangy kon-
takto deformacijy duomeny bazés. Iimatuoty padangy kontakto deformacijy forma priklauso nuo padangy apkrovos
salygu. Rezultatai rodo, kad asfaltbetonio sluoksnio prognozuojamos vertés pagal padidinta padangy pripitimo slégj
buvo skirtingos. Esant padidintai padangy apkrovai, prognozuojamos pagrindo sluoksnio ir Zemés sankasos reik§meés
buvo skirtingos. Statistiné analizé parodé, kad prognozuojamoms skersinéms deformacijoms asfaltbetonio sluoksnio
apacioje ir vertikaliosioms deformacijoms Zemés sankasos virsuje jtaka turi skirtingi asfaltbetonio storiai, asfaltbeto-
nio moduliai ir Zemés sankasos moduliai.
Reik$miniai zodziai: 3D padangos kontakto deformacija, padangos pripatimo slégis, padangos apkrova, 3D
baigtiniy elementy analizé, prognozuojamos kelio dangos deformacijos.

Antanas Kudzys, Romualdas Kliukas. Gamykliniai centrifuguotojo betono stulpai keliy ir pésciyjy tiltuose, The
Baltic Journal of Road and Bridge Engineering 3(4): 187-197.

Santrauka. Aptariamas gamykliniy Ziedinio skerspjavio centrifuguotojo betono elementy, kaip tauro stulpy
naudotinumas keliy ir pés¢iyjy tiltuose. Pateikti gniuzdomy $altai apdorotais didziastiprio plieno strypais armuoty
centrifuguotojo betono bandiniy mechaniniy savybiy ypatumai. Analizuojamos stabilizuojanciyjy ir stabilizuojamujy
taury stulpy pirmosios ir antrosios eilés jrazos. Nagrinéjamas ekscentri$kai apkrauty centrifuguotojo betono stulpy
atsparumo gniuzdomosioms jégoms ir lenkimo momentams modeliavimas. Pateiktas supaprastintas, tac¢iau pakanka-
mai tikslus taury stulpy apskai¢iavimas ribiniy baviy ir tikimybiniais metodais. Skaitmeninis pavyzdys iliustruoja
projektuojamo tauro vamzdiniy stieby pusiau tikimybinio ir tikimybinio patikimumo patikrinima.

Reik$miniai ZodZiai: keliy tiltai, centrifuguoto betono taurai, didziastipris plienas, keliy transporto apkrovos,
antrosios eilés jrazos, tikimybinis projektavimas.

Zenonas Kamaitis. I§ anksto jtempty surenkamy gelZbetoniniy segmentiniy tilty sandiiry natariniai tyrimai,
The Baltic Journal of Road and Bridge Engineering 3(4): 198-205.

Santrauka. Surenkamos segmentinés konstrukcijos pla¢iai naudojamos tiltuose, statomuose gembiniu pusiaus-
vyros metodu. Ypa¢ svarbios yra sandaros sujungiant tilty perdangy surenkamuosius segmentus. Sandiros tarp
segmenty, taip pat kaip ir perdangos turi gebéti perimti gniuzdymo, slyties ir sukimo jrazas. Pateikti pagrindiniai
reikalavimai siauroms sandaroms. Segmentinés sandaros tyrinétos statomuose ir naudojamuose tiltuose, pastaty-
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tuose gembiniu pusiausvyros metodu. Siame straipsnyje pateikti penkiy svarbiausiy tilty lauko tyrimy rezultatai.
Tilty perdangos yra dézinés pastovaus ar kintamo auksc¢io. Tyrinéti betoniniy ir siaury sandiry geometriniai ir
mechaniniai parametrai. Sandary defektai klasifikuojami. Pateikti taip pat kai kuriy Lietuvos tilty déziniy perdangy
sandiry statistiniai rodikliai. Tipinés sandtiry problemos parodytos pridedamose nuotraukose.

Reik$miniai ZodzZiai: segmentiniai gelzbetoniniai tiltai, siaurosios sanduaros, reikalavimai, defektai.

Hans Orru, Marko Kaasik, Dago Antov, Bertil Forsberg. Eismo srauty augimas ir keliy transporto keliama oro tarsa
dél struktariniy pokyciy ir plétros Tartu mieste (Estija) 1993-2006 metais, The Baltic Journal of Road and Bridge
Engineering 3(4): 206-212.

Santrauka. Automobiliy eismas yra pagrindinis oro tar$os $altinis daugelyje miesty. 1991 m. Estijai atgavus
nepriklausomybe, motorizacija sparciai augo, daugéjo automobiliy. Vidutinis automobiliy amzius mazéjo, o dél naujy
variklio technologijy ter$alai 1 kilometrui taip pat sumazéjo. Sio darbo tikslas yra jvertinti minétyjy veiksniy jtaka
oro kokybei, taip pat pateikti analitinj pozitrj j oro tar$os lygio vertinimg pastaraisiais metais, kai oro tarsos stebésena
néra atliekama, o turimi eismo duomenys yra riboti. Pagal eismo apskaity duomentis, i§ 25 posty, i§déstyty visame mi-
este naudojant CUBE programy grupe atliktas eismo srauty modeliavimas 680-yje gatviy atkarpy. Kadangi oro tarSos
stebésena Tartu mieste atliekama nereguliariai, tar$os lygiui nustatyti naudotas sklaidos modeliavimas. Pasitelkus
AEROPOL programy grupe, buvo apskaiciuotos iSmetamujy daleliy, kietyjy daleliy ir azoto oksido (NO,) mety
koncentracijos 1993 m., 2000 m. ir 2006 m. Eismo srautai Tartu miesto centre buvo ypa¢ dideli 1990 m. Pastaraisiais
metais jis sumazéjo dél automobiliy gris¢iy. Apskritai eismo lygis nuo 1993 m. iSaugo daugiau nei 3 kartus. Gyve-
namuosiuose rajonuose automobiliy eismas vis dar sparciai didéja - nuo 1993 m. iki 2006 m. jis padidéjo 6 kartus.
Taciau oro kokybés pokytis néra toks esmingas. 1993-2000 m. oro tar$os lygis didéjo, pastaraisiais metais jis islieka
stabilus arba $iek tiek didéja. Tyrimas parodé, kad du veiksniai, t. y. eismo augimas ir automobiliy tobuléjimas, oro
tar$os atzvilgiu vienas kita kompensuoja.

Reik$miniai ZodZiai: eismas, srautas, modeliavimas, oro tar$a, ter$aly koeficientas, sveikata.

Viktoras Vorobjovas, Daiva Zilioniené. Lietuvos rajoninés reik§més keliy kelkrasciy vertinimas, The Baltic Journal
of Road and Bridge Engineering 3(4): 213-218.

Santrauka. Biriyjy medziagy kelkrasciai yra svarbus automobiliy keliy sistemos elementas. Kelkrasciuose
daznai susidaro vézés, nulauzomos briaunos, skersinis nuolydis neatitinka nory. Tai susidaro dél transporto eismo,
véjo ir vandens sukeltos erozijos. Sios problemos tiesiogiai veikia vairuotojus, turi jtaka jy elgsenai kelyje, saugiam
eismui. Labai svarbu, kad kelio kelkrastis gerinty saugy eismga, saugoty nuo ardymo vaziuojamosios dalies dangos
krastus, tarnauty saugiam avariniam automobiliy sustojimui ir kad kelkra$¢iuose bty galima statyti atitvarus, sig-
nalizacijos, informacijos Zenklus. Kadangi kelkras¢iy deformacijas sukelia Zemés sankasos ir jos $laity deformacijos,
todél ant tinkamai paruostos ir jrengtos Zemés sankasos turi buti jrengtas tam tikros konstrukcijos kelkrastis, ku-
riame neatsirasty neleistiny deformacijy. Rajoninés reik§més keliy dangoje atsiranda pazaidy, kai kelkra$¢io dangai
dazniausiai naudojamas netinkamos sudéties Zvyras, konstrukcija yra nepakankamo storio ir stiprio, Zemés sankasos
vir$us drékinamas dél netinkamo drenazo arba netinkamai priziarimas kelias. Rajoninés reik§meés keliy kelkras¢iams
svarbu naudoti tinkamg medziagg, didinancig kelkras¢io konstrukeijos stiprj ir neleidziancia susidaryti pazaidoms.

Reik$miniai ZodZziai: mazo eismo intensyvumo keliai, eksploatavimo charakteristikos, kelio dangos konstruk-
cija, kelkrastis.

Halil Ceylan, Brian Coree, Kasthurirangan Gopalakrishnan. StandZiyjy keliy dangy projektavimas Ajovos
valstijoje, naudojant mechaninio-empirinio keliy dangy projektavimo vadova, The Baltic Journal of Road and
Bridge Engineering 3(4): 219-225.

Santrauka. Siuo metu Ajovos transporto departamento specialistai naudoja empiring Amerikos keliy ir trans-
porto pareigiiny asociacijos (angl. AASHTO) keliy dangy projektavimo metodika, parengta pagal 1960 m. atlikty
keliy bandymy duomenis. Akivaizdu, kad §i empiriné metodika nebeatitinka dabartiniy salygy Ajovos valstijoje.
I§leidus naujajj mechaninio-empirinio keliy dangy projektavimo vadova (MEKDPV), atsirado naujas pozitris i
keliy dangy analize ir projektavima, daugelis valstybiniy keliy jmoniy imasi iniciatyvos perimti MEKDPV. Norint
efektyviai ir sparciai perimti MEKDPYV, Ajovos transporto departamentui reikalinga i$sami perémimo ir mokymo
strategija. Palaikant $ig iniciatyva, pasitelkus MEKDPV programy grupe buvo atlikti standziyjy ir nestandziyjy keliy
dangy jvesties parametry jautrumo tyrimai. Sis straipsnis yra vienas i§ dviejy straipsniy, kuriame aprasytas MEKDPV
jigyvendinimo poreikis Ajovos valstijoje, MEKDPV perémimo nauda $iai valstijai ir standziyjy keliy dangy jvesties
parametry jautrumo analizés rezultatai. Nestandziyjy keliy dangy projektavimo jvesties parametry jautrumo analizés
rezultatai ir jgyvendinimo rekomendacijos pateiktos antrajame straipsnyje.

Reik$miniai ZodzZiai: mechaninio-empirinio keliy dangy projektavimo vadovas (MEKDPV), Portlendo ce-
mentbetonis, poslinkiai, plei$é¢jimas, jautrumo analizé.
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Lina Jukneviciuté, Alfredas Laurinavicius. Grunto jSalo gylio, kuriam jtaka turi keliy klimatinés salygos, analizé ir
vertinimas, The Baltic Journal of Road and Bridge Engineering 3(4): 226-232.

Santrauka. Klimatui jtakg turinciy veiksniy gali bati labai daug, ir jy tarpusavio sgveika sudétinga, todeél tiksliai
prognozuoti didesniy regiony ar globalinj klimatg yra sunku. Pirminé meteorologiné informacija, kuria remian-
tis skai¢iuojami klimato parametrai, jvairas kiekybiniai rodikliai, yra meteorologijos sto¢iy stebéjimy duomenys.
Kita meteorologiné informacija, ypa¢ svarbi keliams projektuoti, tiesti ir prizitréti, yra gaunama i$ Keliy oro salygy
informacinés sistemos (KOSIS). Lietuva priklauso $alims, kurios jaucia didele klimato salygy jtaka keliy projek-
tavimui, tiesimui ir taisymui. Klimato salygos - tai temperatairos kitimo amplitudé ir greitis, temperatiiros maksi-
mumas ir minimumas, krituliai, véjo kryptis ir greitis, sniego dangos storis, jSalo gylis. Grunto j3alas yra vienas i§
svarbiausiy klimato veiksniy Ziemg. Grunto j$alo gylis priklauso nuo neigiamos temperataros ir jos stabilumo, sniego
dangos storio, jos atsiradimo pradzios, augalijos, grunto savybiy ir sudéties ir kt. Formuodamasis ir nykdamas j$alas
kei¢ia grunto struktiirg, turi jtaka pavir$iniy ir pozeminiy vandeny apykaitai, todél jSalo gylio kaitos tyrimai bei
analizé svarbi tiek teoriniu, tiek praktiniu poziuriu.

Reik$§miniai Zodziai: klimato veiksniai, meteorologinés stotys, grunty j$alas, j$alimo gylis.
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Benediktas Jankauskas, Genovaité Jankauskiené, Michael Augustine Fullen, Colin Antony Booth. Biotekstilu
stabilizéjosais efekts uz Lietuvas celu nogazém, The Baltic Journal of Road and Bridge Engineering 3(4): 175-180.
Kopsavilkums. Lietuvas Lauksaimniecibas instittita, kas piedalas ES finansétaja BORASSUS projekta, Kaltinénai
pétniecibas stacija veikta no lapam Borassus aethiopum un Mauritia flexuosa izveidoto biogeotekstilu izpéte.
Biogeotekstili ir potenciali izcili videi draudzigi grunts konservacijas materiali, kas sadalas biologiska cela. Daba
veiktie eksperimenti uz Lietuvas celu slipajam (21-25°) nogazém lavusi secinat, ka biogetekstilu paklaju izmato$ana
ir efektiva un ilgtspéjiga grunts konservacijas tehnologija. Biogeotekstiliem piemit biotehniskas grunts stabilizacijas
un slipu rapnieciski veidotu nogazu adens erozijas aizsardzibas metodes potencials. Ar nolaku optimizét adens ero-
zijas aizsardzibas Ipasibas, tos drikst lietot kopa ar daudzgadigu zali. Pétijumu rezultati demonstréja, ka Borassus un
Buriti paklaji uzlaboja iesétas daudzgadigas zales digtspéju un augSanu. Zem Borassus paklajiem daudzgadigas zales
biomasa palielinajas par 52.0-63.4%, zem Buriti paklajiem - par 18.6-28.2%. Divu gadu laika biogeotekstili (attiecigi
Borassus un Buruti) samazinaja grunts zudumus no atsegtam papuvém par 90.8% un 81.5% un no teritorijam, kas
apseétas ar daudzgadigo zali attiecigi par 87.9% un 79.0%.
Atslegvardi: grunts erozija, cela nogazes, vegetacija, biogeotekstili.

Dae-Wook Park, Amy Epps Martin, Jin-Hoon Jeong, Seung-Tae Lee. Riepu gaisa spiediena un slodzes ietekme uz
seguma deformativajam ipasibam, The Baltic Journal of Road and Bridge Engineering 3(4): 181-186.

Kopsavilkums. Dotaja raksta apskatits jautajums par riepu slodzes un gaisa spiediena ietekmi uz seguma
deformativajam ipasibam. Pétjjuma meérkis bija noteikt palielinatas riepu slodzes un riepu gaisa spiediena iet-
ekmi uz prognozéto dazado seguma slanu $kérs- un vertikalajam deformacijam un materialu ipasibam. Izmantojot
eksperimentali noteikto kontaktspriegumu datu bazi tika interpoléti trisdimensiju riepu kontakta spriegumi 6 dazadam
riepam. Izmérito kontaktspriegumu forma ir atkariga no riepu slodzes apstakliem. Iegtitie rezultati rada, ka prognozétas
deformaciju vértibas un asfaltbetona (AC) no palielinata riepu gaisa spiediena iegutas vértibas atrodas tuvu viena otrai.
Palielinatas riepu slodzes gadijuma prognozétas vértibas bija dazadas pamata virskarta un zemes klatné. No statistiskas
analizes viedokla prognozétas Skérsvirziena deformacijas asfalta slana pamata un vertikalas deformacijas zemes klatnes
virsma ietekmé dazads asfaltbetona biezums, asfaltbetona modulis un zemes klatnes modulis.

Atslegvardi: trisdimensiju riepu kontaktspriegumi, riepu gaisa spiediens, riepu slodze, trisdimensiju galigo
elementu analize, prognozétas segas deformacijas.

Antanas Kudzys, Romualdas Kliukas. Saliekami centrbédzes betona balsti gajéju un autocelu tiltiem, The Baltic
Journal of Road and Bridge Engineering 3(4): 187-197.

Kopsavilkums. Raksta ir pétits saliekamu centrbédzes betona statu elementu ar gredzenveida $kérsgriezumu
pielietojums gajéju un autocelu tiltos. Pétijuma ir nemts véra satiksmes slodzes varbutibas sadalijums un variaciju
koeficienti. Savienojos$o un savienojamo balstu analizé ir nemti véra slodzes pirmas un otras kartas efekti. Darba ir
modeléti ekscentriski slogotu centrbédzes betona statu spiedes pretestibas spéki un lieces momenti. Raksta analizétas
spiestu centrbédzes betona paraugu, kas stiegroti ar auksti velmétiem augstas stipribas stiegrojumu, mehanisko
ipadibu ipatnibas. Darba ir dota vienkar$a, bet pietiekosi preciza aprékina metode, kas balstita uz robezstavoklu
un varbutibas metodém. Darba ir dots skaitlisks aprékina piemérs starpbalsta gredzenveida statam, kura aprékina
izmantotas uz daléjas varbiutibas un varbatibas balstitas drosuma parbaudes metodes.

Atslégvardi: Autocelu tilti, balsti no centrbédzes betona, augstas stipribas térauds, celu satiksmes slodzes, otras
kartas efekti, uz varbutibu balstitas aprékinu metodes.

Zenonas Kamaitis. Saliekamu pécsaspriegtu dzelzsbetona segmentu tiltu $uvju pétijumi lauku apstaklos, The Baltic
Journal of Road and Bridge Engineering 3(4): 198-205.
Kopsavilkums. No segmentiem saliekamas konstrukcijas tiek plasi lietotas tiltu konstrukcijas, kas tiek buvétas
izmantojot lidzsvarotas konsolmontazas panémienu. Svarigs sadu siju tiltu konstruktivais elements ir starpsegmentu
$uve. Suvém ir jauznem gan spiedes, gan bides, gan vérpes piepiiles. Raksta ir apkopotas prasibas $uvju izgatavosanai.
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Dzelzsbetona segmentu tiltiem, kas baveti ar lidzsvarotas konsolmontazas panémienu, ir veiktas starpsegmentu $uves

inspekcijas to bavniecibas un ekspluatacijas laika. Raksta ir analizéti Suvju izpétes rezultati 5 tiltiem. Inspicéti ir

siju tilti ar nemainiga un mainiga augstuma kastveida $kérsgriezumu. Izpétes laika tika noteiktas $uvju mehaniskas

ipadibas un iestrades geometrija. Raksta ir dota Suvju bojajumu klasifikacija. Raksta var atrast informaciju par

atsevisku kastveida siju segmentos noteikto bojajumu statistiku. Raksta ir ietvertas bojajumu fotografijas.
Atslegvardi: no segmentiem saliekami dzelzsbetona tilti, $uves, prasibas bavniecibai, defekti.

Hans Orru, Marko Kaasik, Dago Antov, Bertil Forsberg. Strukturalo izmainu un attistibas izraisito satiksmes
plasmu un to radita gaisa piesarnojuma attistiba Tartu (Igaunija) laika perioda 1993-2006, The Baltic Journal of
Road and Bridge Engineering 3(4): 206-212.

Kopsavilkums. Satiksme ir galvenais factors, kas lielakaja dala pilsétu ietekmé gaisa kvalitati. Péc Igaunijas
neatkaribas atjauno$anas 1991 gada, motorizacijas limenis strauji pieaudzis un vieglo automasinu izmantosana ir
kluvusi intensivaka. Saja pasa laika posma vidéjais vieglo automasinu vecums ir samazinajies un pateicoties pilnveido-
tajai dzinéju razosanas tehnologijai, izme$u daudzums, rékinot uz 1 km, ir samazinajies. Raksta mérkis bija noskaidrot,
ka §1s izmainas atainojusas gaisa kvalitaté, ka arl sniegt analitisku metodi, kas lautu noveértét gaisa piesarnojuma limenus
gados, kad netika veikts gaisa kvalitates monitorings un satiksmes datu apjoms bija nepilnigs. Ar CUBE programmas
palidzibu tika modeléti 680 ielu posmi. Modelésana balstita uz satiksmes skaiti$anas datiem, kas iegtti 25 skaiti$anas
punktos, kuri bija izvietoti visa pilséta. Ta ka gaisa kvalitates monitorings Tartu notiek neregulari, tad, ar noltiku novértét
piesarnojuma limenus, tika izmantota dispersa modelésana. Izpliides dalinu (PMexhaust), cieto dalinu (PM10) un
slapekla oksidu (NOx) ikgadéjas koncentracijas 1993, 2000 un 2006 gadam tika aprékinatas ar AEROPOL programmu.
Satiksme Tartu centra visstraujak palielinajas pagajusa gadsimta devindesmitajos gados. Péd&jos gados sastrégumu dé]
izaugsmes tempi ir samazinajusies. Kopuma, salidzinot ar 1993 gadu, satiksme ir palielinajusies 3 reizes. Laika no 1993
lidz 2006 dzivojamajos rajonos izaugsme tomér ir bijusi straujaka - lidz pat 6 reizém. Tomeér gaisa kvalitates izmainas
ir mazak dramatiskas. Péc 1993-2000 gada piesarnojumu limenu pieauguma, tie pédéjos gados ir kluvusi stabili vai
nedaudz pieaugusi, tiesi izplades dalinu gadjjuma. Pétjjums pieradija, ka divi faktori, proti, satiksmes pieaugums un
transportlidzeklu uzlabojums, viens otru kompensé gaisa piesarnojuma dinamika.

Atslegvardi: satiksme, plisma, modelésana, gaisa piesarnojums, emisijas koeficients, ekspozicija, veseliba.

Viktoras Vorobjovas, Daiva Zilioniené. Nomalu novértéjums uz Lietuvas regionalajiem celiem, The Baltic Journal of
Road and Bridge Engineering 3(4): 213-218.

Kopsavilkums. Minerala materiala nomales ir cela sistémas svarigs elements. Biezi vien varam veérot risas tajas,
nolazusas seguma malas, neatbilstibu $kérsprofila prasibam, kuru célonis ir satiksme un véja vai adens erozija. Cela
nomalém ir svariga nozime satiksmes uzlabo$ana. Tam janoveérs seguma malu degradacija, janodrosina vieta avarijas
apstasanas gadijumos un barjeru, bridinajuma un informacijas zimju izvieto$ana. Ta ka nogazu deformacijas izraisa
zemes klatnes un nomalu deformacijas, tad zemes klatnes uzbivei jabut tadai, ka nepielaujamas deformacijas nevar
notikt. Zemas intensitates celu segas deformacijas rodas, ja nomale veidota no grants ar nepiemérotu granulometrisko
sastavu, cela segai ir nepietieckama stipriba un biezums, ja nepietiekama uzturé$anas limena dé| vai nepietiekamas
drené$anas dé| ir parmitrinata zemes klatne. Zemas intensitates celos ir loti svarigi izmantot piemérotu materialu, lai
palielinatu nomalu stipribu un aizsargatu tas no defektiem.

Atslégvardi: zemas intensitates celi, veiktspéja, cela segas konstrukcija, nomale.

Halil Ceylan, Brian Coree, Kasthurirangan Gopalakrishnan. Stingo cela segu projekté$ana Aiova izmantojot
Mehaniski-empirisko segu projektésanas rokasgramatu, The Baltic Journal of Road and Bridge Engineering 3(4):
219-225.
Kopsavilkums. Aiovas transporta departaments patlaban izmanto Amerikas Valsts Autoce]lu un Transporta
Ierédnu asociacijas (AASHTO) cela segu projektésanas metodi, kas balstas uz 1960.gada veikta celu testa datiem.
Skaidrs, ka §1 empiriska metode vairs nav lietojama miusdienu apstaklos Aiova. Ar jaunas mehaniski —empiriskas
cela segu projektéSanas rokasgramatas (MEPDG) ieviesanu ASV, sakusas lielas izmainas segu izpété un projektésana
un vairaku $tatu autocelu administracijas izrada iniciativas MEPDG ievie$ana. Lai varétu efektivi un efektigi pariet
pie MEPDG un paatrinatu ta apgusanu, Aiovas transporta departamentam ir nepiecieSama detalizéta ievieSanas un
apmacibas stratégija. Papildinot MEPDG ieviesanas iniciativas, tika veikta jitiguma analize izmantojot MEPDG pro-
grammu. Tas uzdevums bija identificét nepiecieSamos projekté$anas izejas lielumus, kas ir derigi ka stingajam ta ari
elastigajam segam, kas ir ipasas Aiova. Sis ir pirmais no diviem rakstiem, kas veltiti MEPDG ieviesanas lietderibai,
ieguvumiem no MEPDG ievieSanas Aiova un stingo cela segu izejas parametru jitiguma analizes rezultatiem. Nestin-
go cela segu izejas parametru jitiguma analizes rezultati un ievieSanas rekomendacijas biis atainotas otraja raksta.
Atslégvardi: mehaniski —empiriskas cela segu projektéSanas rokasgramata (MEPDG), portlandcementa betons,
bojajumi, plaisasana, jutiguma analize.
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Lina Jukneviciuté, Alfredas Laurinavicius. Klimatisko apstaklu izraisita sasaluma dziluma analize un izvértéjums,
The Baltic Journal of Road and Bridge Engineering 3(4): 226-232.

Kopsavilkums. Klimatiskie faktori tiek iedaliti mainigos un nemainigos. Vairaki mainigie faktori ietver sevi note-
ikta regiona vai valsts vairaku gadu klimatiska laika rezimu. Klimatiska informacija, balstoties uz kuru tiek aprékinati
klimatiskie parametri un dazadi kvantitativie indikatori, tiek ieguti no dazadiem avotiem. Primara meteorologiska
informacija tiek iegaita no meteorologiskajas stacijas savaktajiem datiem. Cita meteorologiska informacija, kas ir
seviski svariga celu projektésana, tiek iegita no Celu meteorologisko apstaklu informacijas sistémas (RWIS). Lietuva
ir viena no valstim, kuras celu projektésanu, bavniecibu un uzturé$anu liela méra ietekmé klimatiskie apstakli. Kli-
matiskie apstakli ir temperataras izmainu amplitdda un atrums, temperatiaras maksimalas un minimalas vértibas,
nokri$ni, véja atrums un virziens, sniega segas biezums, sasaluma slana dzilums. Viens no svarigakajiem klimatiska-
jiem faktoriem ir sasaluma dzilums ziema. Tas ir atkarigs no negativas temperatiiras un tas stabilitates, sniega segas
biezuma un ta veidosanas sakuma laika, vegetacijas, grunts Ipasibam un sastava u.c. Sala ietekmé mainas grunts
struktara, izmainas pazemes tdens apmaina u.c. Lidz ar to grunts sasaluma slana biezuma izpéte un analize ir
nozimiga gan no teorétiska gan no praktiska viedokla.

Atslegvardi: klimatiskie faktori, meteorologiskas stacijas, sasalusi grunts, sasaluma biezums.
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Benediktas Jankauskas, Genovaité Jankauskiené, Michael Augustine Fullen, Colin Antony Booth. Biotekstiilide
kasutamine muldkeha nélvade stabiliseerimisel, The Baltic Journal of Road and Bridge Engineering 3(4): 175-180.
Kokkuvéte. Borassus aethiopum ja Mauritia flexuosa lehtedest valmistatud biotekstiile uuriti Leedu Pélluma-
janduse Instituudi Kaltinénai Uurimisjaamas, mis osaleb Euroopa Liidu rahastatud projektis BORASSUS. Biotek-
stiilid on potentsiaalselt bioloogiliselt lagundatavad ja keskkonnasdbralikud materjalid, mis on kasutatavad pinnase
kaitseks. Biotekstiili mattide katsetused jarskudel muldkeha nélvadel (21-25°) niditavad, et nad on efektiivsed ja
jatkusuutlikud vahendid pinnaste stabiilsuse tagamisel. Biotekstiilid on biotehniline pinnaste stabiliseerimise mee-
tod nolvadel, kaitstes pinnaste vee-erosiooni toime eest ja on kasutatav koos mitmeaastase taimkattega, mis veelgi
tostab biotekstiili efektiivsust erosiooni drahoidmisel. Uuring nditas, et mitmeaastaste taimede idanemine ja kasv
paranesid mérgatavalt kiilvil Borassus ja Buriti mattidele. Taimede biomass kasvas 52-63.4% kiilvil Borassus matile
ja 18.6-28.2% kiilvil Buriti matile. Kahe aasta jooksul vahendasid Borassus ja Buriti biotekstiilid pinnase kadu vor-
reldes ilma biotekstiilita pinnasele vastavalt 90.8% ja 81.5% ja vorreldes ilma biotekstiilita mitmeaastase taimekattega
pinnasele vastavalt 87.9% ja 79%.
Votmesonad: pinnase erosioon, muldkeha nélvad, taimkate, biotekstiilid.

Dae-Wook Park, Amy Epps Martin, Jin-Hoon Jeong, Seung-Tae Lee. Rehvirohu ja koormuse mdju katendi
deformatsioonidele, The Baltic Journal of Road and Bridge Engineering 3(4): 181-186.

Kokkuvéte. Kdesolevas artiklis uuritakse rehvirohu ja koormuse moéju katendi deformatsioonidele. Eesmargiks
oli uurida suurenenud rehvirdhu ja koormuse méju katendi horisontaalsetele ja vertikaalsetele deformatsioonidele
erinavtes katendi kihtides ja materjalides. M66detud rehvi kontaktpingete andmebaasist interpoleeriti kolmedimen-
sionaalsed (3D) rehvi kontaktpinged kuuele erinevat tiitipi rehvile. Méodetud rehvi kontaktpingete kuju on soéltuv
koormamistingimustest. Tulemused nditavad, et eeldatud védartused olid suurema rehviréhu juures asfaltbetooni
(AB) kihi ldhedal tegelikest erinevad. Eeldatud vairtused olid tegelikest erinevad suurenenud koormuse korral alus-
es ja muldes. Statistiline analiiiis niitas, et eeldatud poéikdeformatsioonid asfaltkihi allosas ja vertikaalsed deformat-
sioonid mulde pealispinnal soltuvad AB kihi paksusest ja moodulist ning mulde pinnase moodulist.

Votmesonad: 3D rehvi kontaktpinged, rehvirohk, rehvi koormus, 3D loplike elementide analiiis, eeldatav ka-
tendi deformatsioon

Antanas Kudzys, Romualdas Kliukas. Monteeritavad betoonpiilarid maanteesildades ja jalakiijate sildades, The
Baltic Journal of Road and Bridge Engineering 3(4): 187-197.

Kokkuvdte. Kisitletakse monteeritavate rongakujuliste betoonelementide kasutatavust maantesildade voi jalakai-
jate sildade tugipiilaritena. Voetakse arvesse litkluskoormuse tdendosuslik jaotus, on kindlaks médratud selle variat-
sioonitegur. Analiiiisitud on esimese ja teise astme koormuse méju piilaritele. Arvesse on voetud ekstsentriliselt koor-
matud piilarite survevastupanujoude ja viandemomente. Esitatud on kiilmtoddeldud korgtugevate terasvarrastega
armeeritud surutud betoonkatsekehade mehhaanilised omadused. Esitatud on lihtsustatud, kuid piisavalt tipne analiiiis
piilarite piirtingimuste kohta. Rongakujuliste piilarite dimensioneerimist illustreeritakse numbrilise néitega.

Votmesonad: maantesillad, petoonpiilarid, korgtugev teras, liikluskoormused, teise astme moju, tdendosus-
pohine dimensioneerimine.

Zenonas Kamaitis. Monteeritavate jarelpingestatud segmentaalsete betoonsildade vuukide viliuuringud, The Baltic
Journal of Road and Bridge Engineering 3(4): 198-205.

Kokkuvote. Monteeritavad segmentaalsed konstruktsioonid on laialdaselt kasutatavad tasakaalustatud kon-
soolmeetodil sillakonstruktsioonide ehitamisel. Vuukidel on kdige olulisem roll monteeritavate silla kandetalade
ithendamisel. Nagu ka talad, peavad vuugid segmentide vahel suutma iile kanda tekkivaid surve-, nihke- ja vdande-
joude. Kokkuvotlikult esitatud peamised néuded vuukidele. Vuuke kontrolliti ehitamise ajal ja ekspluatatsioonis.
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Viliuuringute tulemused kédesolevas artiklis on esitatud viie peamise silla kohta. Sildeehitised on koik konstantse
voi muutuva kastikujulise ristloikega. Esitatud on vuugidefektide klassifikatsioon ja esinemise statistika. Esitatud on
tiitipiliste vuugiprobleemide fotod.

Votmesonad: segmentaalsed betoonsillad, sillavuugid, piistitusnouded, defektid.

Hans Orru, Marko Kaasik, Dago Antov, Bertil Forsberg. Liiklusvoogude ja liiklusest pohjustatud 6husaaste muutus
Tartus (Eesti) 1993-2006 pohjustatuna struktuursest muutusest ja arengust, The Baltic Journal of Road and Bridge
Engineering 3(4): 206-212.

Kokkuvoéte. Liiklus on peamine tegur, mis mojutab 6hu kvaliteeti enamikus linnades. Peale Eesti taasiseseis-
vumist 1991 on autostumine olnud kiire ja autode kasutamine on kasvanud. Samal ajal on séidukite keskmine va-
nus vihenenud ja tdnu mootorite tehnilisele taiustumisele on saasteainete kogus km-le vihenenud. Eesmargiks oli
selgitada, kuidas need tegurid on méjutanud 6hu kvaliteeti. Kdesoleva artikli eesmérgiks on ka esitada analiiiitiline
ldhenemismeetod 6husaaste madramiseks aasatel, kui 6hu kvaliteeti ei jalgitud ja olemasolevad liiklusandmed on
puudulikud. Tuginedes tile linna paiknevale 25-le liiklusloenduspunkti andmetele modelleeriti liiklusandmed 680-
le ténavaldigule kasutades CUBE tarkvara. Ohukvaliteedi monitooring Tartus toimub mitteregulaarselt ja seetdttu
kasutati 6hu saastatuse hindamiseks dispersioonmodelleerimist. Heitgaaside (PMeypaus)> tolmuosakeste (PM;,) ja
lammastikoksiidide (NOj) aastane kontsentratsioon 1993, 2000 ja 2006 aastal arvutati AEROPOL tarkvaraga. Liik-
luse kasv Tartu kesklinnas oli eriti kiire 1990-ndatel aastatel. Viimastel aastatel on see liiklusummikute tottu aeglus-
tunud. Uhtekokku on liikluse kasv olnud 1993-ndast aastast alates rohkem kui kolmekordne. Overall, traffic levels
have increased more than 3 times since 1993. Elamurajoonides on kasv ikkagi veel kiire — kuni 6 korda 1993-2006.
Kui muutused 6hu kvaliteedis on vihem dramaatilised. Ohusaaste kasvule aastatel 1993-2000 jirgnes stabiilne voi
kerge saaste kasv viimastel aastatel, eriti heitgaaside (PMyp,.us) 0sas. Uuring nditas, et 2 tegurit, nimelt liikluse kasv ja
soidukipargi kvaliteedi muutus on teineteist Shusaaste diinaamika protsessis tasakaalustanud.

Votmesonad: liiklus, voog, modelleerimine, dhusaaste, saastetegur, tervis.

Viktoras Vorobjovas, Daiva Zilioniené. Teepeenarde seisukorra hindamine Leedu piirkondlikel teedel, The Baltic
Journal of Road and Bridge Engineering 3(4): 213-218.

Kokkuvote. Kruuspeenar on teedesiisteemi oluline element. Sageli voib miérgata peenardel roobaste teket, katte
serva murdumist, poikprofiili mittevastavust normidele, mis on pohjustatud liikluskoormusest, tuule ja vee tekitatud
erosioonist. Teepeenar on oluline element liiklusohutuse seisukohast parkimiseks hddaolukorras ning ohutuspiirete,
liiklusmérkide ja infotahvlite paigaldamiseks. Kui peenra deformatsioonid on pohjustatud aluspinnase ja nélvade
deformatsioonidest, tuleb mulle koos uue peenraga uuesti nduetekohaselt taastada nii, et tulevikus viltida deformat-
sioonide teket. Vaikese liiklussagedusega teedel tekivad defektid, kui nélvade kindlustamiseks on kasutatud mitteso-
biva terastikulise koostisega kruusa, konstruktsioon on ebapiisava paksuse ja tugevusega, ei ole tagatud vete dravool,
mille tulemusena tekib iileniiskumine voi on tee hoole ebapiisav. Viikese liiklussagedusega teede peenardel on viga
tahtis kasutada diget materjali, mis tagaks peenra struktuurse tugevuse ja hoiaks dra defektide tekke.

Votmesonad: viikese liiklussagedusega teed, kditumine, katendikonstruktsioon, teepeenar.

Halil Ceylan, Brian Coree, Kasthurirangan Gopalakrishnan. Jaikade katendite projekteerimine Iowas kasutades
mehhanistlik-empiirilist katendiarvutusjuhendit (Mechanistic-Empirical Pavement Design Guide), The Baltic
Journal of Road and Bridge Engineering 3(4): 219-225.

Kokkuvéte. [owa Maanteeamet (Iowa DOT) kasutab hetkel katendiarvutusmetoodikat, mis pohineb AASHTO
poolt 1960-ndatel 1dbi viidud teekatsetel. On selge, et need empiirilised meetodid ei vasta enam Iowas praegu esin-
evatele tingimustele. Uue mehhanistlik-empiirilise katendiarvutusjuhendi (MEPDG) valmimisega USA-s on suuresti
muutunud katendi analiilisi ja projekteerimise alused ja paljud osariigid on otsustanud MEPDG juurutada. Sell-
eks, et efektiivselt iile minna MEPDG kasutamisele vajab Iowa detailset juurutamis- ja koolitamisstrateegiat. MEP-
DG juurutamiseks viidi 1abi tundlikkusuuringud kasutades MEPDG tarkvara projekteerimise ldhteandmete kind-
artiklist, mis kiasitleb MEPDG juurutamisvajadust lowas, kasu juurutamisest ja jdiga katendi arvutuse ldhteandmete
tundlikkusuuringust. Vastavad tulemused elastse katendi arvutuse kohta on esitatud teises jargnevas artiklis.

Votmesonad: mehhanistlik-empiiriline katendiarvutusjuhend (MEPDG), portlandtsementbetoon, vajumine,
pragunemine, tundlikkusanaliiiis.
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Lina Jukneviciuté, Alfredas Laurinavicius. Maapinna kiilmumissiigavuse analiiiis ja hindamine mojuatuna
teeklimaatilistest tingimustest, The Baltic Journal of Road and Bridge Engineering 3(4): 226-232.

Kokkuvéte. Klimaatilised tingimused v6ib jagada stabiilseteks ja varieeruvateks. Varieeruvad tingimused haara-
vad aastaringset ilmastikumuutust mingis regioonis voi riigis. Ilmastikuinfo, mille alusel erinevad kliimaparameetrid
ja mitmed kvantitatiivsed nditajad arvutatakse, saadakse erinevatest allikatest. Meteoroloogiline info saadakse peam-
iselt meteoroloogiajaamadest. Teine osa meteoroloogilistest andmetest, mis on eriti oluline teede projekteerimiseks,
ehitamiseks ja korrashoiuks, saadakse teeilmajaamade siisteemist. Leedu kuulub riikide hulka, kellele on klimaatil-
ised tingimused teede projekteerimiseks, ehitamiseks ja remondiks ddrmiselt olulised. Need klimaatilised tingimused
on temperatuurimuutuste amplituud ja kiirus, lumekihi paksus, maapinna kiilmumissiigavus. Uks olulisemaid kli-
maatilisi tegureid on talvine maapinna kiilmumissiigavus. Kiilmumissiigavus soltub negatiivsete temperatuuride ole-
masolust ja kestusest, lumikatte paksusest ja tema formeerumise algusest, taimestikust, pinnase omadustest jne. Kiil-
mumine muudab pinnase struktuuri, pinna- ja pohjaveereziimi jne, mistéttu maapinna kiilmumissiigavuse uuringud
on olulised nii teoreetilisest kui ka praktilisest vaatevinklist.

Votmesonad: klimaatilised tingimused, meteoroloogiajaamad, killmunud maapind, maapinna kiillmumisstigavus.
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