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IMPROVED ROAD DESIGN STANDARDS FOR THE REPUBLIC OF VIETNAM

Statement of the problem.The problem of the road design using the risk the® considered.
The main aim of the study is the account of théuerice of climatic features of the Republic of

Vietham on the road layout.

Results. The climatic features of the Republic Vietham ereealed and for three types of road
surfaces the calculations of the minimum radiuskesurved lines in the layout plan are per-
formed. The computational formulas and the calaesequence are described. The results of the
calculations were compared with the data of theeliie documents. According to the results of
the minimum radiuses of curved lines taking intocaamt the risk theory for each types of road

condition exceeds values which are resulted irgtlideline documents.

Conclusions.The solutions obtained permit to improve roadgtestandards of geometrical ele-

ments of the plan and traffic safety.

Keywords: traffic safety, risk theory, road surface conditianinimum radius of a curved line.

Introduction

The continuous improvement of the transportati@mal operational properties of roads has to
be tackled as early as at the design stage. Ot ahajor criteria to be taken into account is
the smoothness of the road which is formed in @lyedt and geometric design of the plan and

longitudinal profile.
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Insufficient smoothness of the road planned initiitel stage of design is accounted for with
the modern layout technique as set out in the ¢jnel@locuments which were deemed in

need of improvement by lots of scholars [1].

According to the current guidelines, road desiganping should be carried out so that it
could cause minimum disruption and change in trapekds and in no way compromise traf-
fic safety and convenience. If a site makes theptamce to the guidelines impossible or
would involve heavy work loads and high costs, stendards are allowed to be lowered
based on technical and economic calculations. €Swee admissible standards are as speci-
fied in the tableCHuII 2.05.02-85 based on design travel speeds in eiffepad types.

Presently, these guidelines lag behind the levéh@fdevelopment of vehicles and do not al-

ways meet the increasing requirements to the guaflitoads.

Weather and natural climatic factors heavily infloe road conditions. However, existing
guidelines for the design of geometric parameténoads do not make any provisions for
climatic features of a road construction site.slttherefore important to address different

guidelines for road design according to local raltalimatic factors.

Errors and mistakes made over the course of rosidrare difficult to correct during further
repair and reconstruction works. The analysis aeé&nt as well as poorly made design solu-
tions suggests that the smoothness of the roadsaya large extent construction and geome-
tric provisions and scientific reasoning behind ra®@gign approaches.

Design solutions that make provisions for climdgatures and traffic safety can be made
based on calculation models of the risk theoris ihcreasingly used in the building structure

design, transport management, road design [2].

Risks of road accidents happening due to poor designdards can be calculated. It in-
volves theoretical research using probability theoand mathematical statistics and data
of experimental tests of the hypothesis made om#tare of the distribution of the para-

meter under discussion.

Experimental research also gives numerical valdeth® parameters of the distribution

law of the random value.

39



Scientific Herald of the Voronezh State UniversifyArchitecture and Civil Engineering. Constructiamd Architecture

Many geometric parameters of roadways are specdgedletermined indices and strength
supply coefficients are introduced to account fogirt statistical changes. The risk theory
permits to fit in the probabilistic nature of inpp@irameters as well as the design outcomes
and results in solutions with necessary reliabil@yels. Awareness of road risks depending
on computational states of the surface influencgdlionatic features of a construction site
helps boost traffic safety. This is absolutely tlase for the Republic of Vietnam with lots of

precipitations through the year which is adverseaffic safety on wet surfaces.
1. Initial calculation data

In order to design roadways, the Republic of Vietnaas divided into 5 road climatic
areas from the North to the Southseparate area is a mountain area in the Southap
scheme of road zoning and description of the boradsaf road climatic areas of the Re-

public of Vietham are identified in Fig. 1.

In order to identify design states of road surfacgsnatic data for Vietham from open

sources [3] was analyzed:

- an average number of rainy days — 100;

- annual rainfalls — from 1200 to 3000 mm;

- clear and bright spells — from 1500 to 3000 h;

- air temperature range— from 5 to 37 C;

- natural hazards (storms, floods) — 5—10 occurreacgsar.
- relative air humidity— from 75 to 90 %;

- average relative air humidity — 80—85 %.

The analysis of climatic information suggests thatreat number of rainfall and high relative

air humidity are conducive to wet road surfacethalong-term.

A wet road surface has an adverse effect on transpo operation properties of roadways

and escalates the risks of road accidents.
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Fig. 1. Road climatic zoning of the Republic of Vietham
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According to Prof. A.P. Vasiliev [4], a number afad accidents on wet surfaces is 1.6 times
higher than on dry ones. In Russia there are alsoof “wild”, i.e. field roundabouts leading
up to agricultural facilities and having no soligifeicce. This causes the pollution of road sur-
faces and as a result the surface of such rountialbecomes dirty and slippery which in-

creases risks of road accidents by 2.5.

The research is therefore to investigate threestaitroad surface, i.e. dry, clean and wet and

dirty and wet.

The calculations were performed for a minimum radtithe curves in the design for the fol-

lowing road conditions:

- technical road type — I,
- asphalt concrete surface with a rough surfacenresai,

- layout of the site permits to keep a longitudiriaps up to 1@;, within the curve in

the design;

- design car — a motor car.

The design travel speed was accepted based orsabety conditions for the corresponding

states of road surfaces.
2. Calculation methods

The research was carried out according to the ndsttleveloped by Prof. V.V. Stolyar{®j.

The calculations were carried out in the followorger.
1. Design values were identified:

- adhesion coefficient:
0=, —B,(v-20), 1)

whereg is the surface adhesion coefficient with travedexp of20 km/h; [ is the coefficient

that accounts for a lower adhesion degree at gulésivel speed

- rolling resistance:
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f=1f,+k (v-20), 2)

wheref,g is the rolling resistance coefficient of the sadaat travel speed of 20 km/h; for a
motor cark; = 0.00025;

- propulsive force:

uxzi{f+i+MJ, 3)
K 130n[g

cy

wheref is the rolling resistance coefficientjs a longitudinal slope on the curve in the de-
sign:k is the fluidity coefficient of the drag area%na, is the wind speed, km/m is the mass
of the car, kgg is the free fall acceleration, m/$ec

2. A minimum radius of the curve in the design wakulated in relation to a 50% risk:

(4)

V2
Ry = —.
1270} -2+,
3. Average squared deviations of the above caledilparameters were calculated:

o,=0,05y+ 0,5;

o, =4/0,020;

o, =0,3f; (5)

2 |, (kFEY .
Oy =—— o to;+| ——— | 0,
K, 6,50y

o, =101~ ¢) [EV\;SJ .

4. Average squared deviation of a minimum radiuthefcurve in the design:

_ \ 2 2 v 2122 20 2
Oy —m\/“[ﬁ(ﬂz Ux)m’v"’(plz_ug ((P. [, +H, m’px)- (6)

X

5. An admissible accuracy of split and constructamks was determined:
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0 =(a+Bm)* +0.%, ™

whereu is the subintegral function accepted to be dep@nola admissible riskgy and3 are

the coefficients of the equation depending on tiréase type and design travel speed.

6. A required radius of the curve in the desiggiven by

The calculated values were compared to minimum sslbile ones as set out in the guide-
lines. Design standards and numerical values ofddsgn parameters of the roadway for

Russia and the Republic of Vietnam are in [5].

3. Calculation results
As a result of the calculations, minimum admissialdii of curves for three design states of
road surfaces of the Republic of Vietham were olgidi The calculation results are in Table
below.

Table

Minimum admissible radii of curves in the designdifferent states of road surfaces

Minimum radius of
] ) ) Minimum radius of the
Design state of road sur- Design travel | the curve in the de- )
) ) curve according to the
face speed, km/h sign according to .
risk theory, m
CHull, m
Clean dry 120 800 1083
Wet dry 75 195 325
Wet dirty 55 125 235

The calculation results suggest that the methoti$osy by V.V. Stolyarov permit to inte-
grate the international risk assessment scaleavithrameter in question. In general engineer-
ing practices, risk is a probability of a negatexeent happening (for roadways these are road
accidents).
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According to V.V. Stolyarov [2], if there is a cogation between the road design elements
and risks involved in its operation is not knownpfpssional and personal qualities of a de-
signing engineer are central to the design outcothésey have an optimistic nature, design
solutions they come up with will involve high riskgice no matter what the solution is, an
optimist will tend to think a number of road accitkeon the roadway element will be insigni-
ficant. In contrast, a pessimist will persist irceygt such road parameters that would keep
risks to a minimum or a natural level out of fehaanistake being made. Both solutions will
turn out to be subjective and non-economical siheefirst will give rise to an increasing
number of road accidents and reduce the life gyaba to the major repairs being carried out
and the second one will involve unreasonably higiistruction costs.

The risk theory permits to find an optimal and ahijee solution based on the analysis of the
connection between qualitative and quantitativerattaristics of an element being designed,

I.e. a compromise between losses and effect [2].
Conclusions

1. Based on the analysis of climatic informationtba Republic of Vietham, major design
states of road surfaces that affect traffic safe¢ye found. Three states of road surfaces are

found to be clean dry, clean wet and wet dirty.

2. For three states of road surfaces, design amthesiefficients and rolling resistance were

determined using which minimum radii of curvesoad design planning were identified.

3. Based on the design formulas of the risk theetyforth by V.V. Stolyarov, minimum radii
of curves in the design of three road surface staire calculated. Design values are differ-
ent from those set out in the guidelines becausg dlacount for a random nature of such fac-
tors as travel speed, longitudinal slope, accucdsplit and construction works.

4. The calculation results suggest that in atraciwaather conditions in order to provide driv-

ing safety, minimum radii of curves in the desigred to be increased as identified in Table.

5. The use of mathematical apparatus of the riskmh permits to obtain design solutions
that completely account for climatic features oé tRepublic of Vietham and maintain

traffic safety for different road surface types.

45



Scientific Herald of the Voronezh State UniversifyArchitecture and Civil Engineering. Constructiamd Architecture

References

1.SNIP 2.05.02-85*.Stroitel'nye normy i pravila. Avtomobil'nye dorog M.: Gosstrojj
SSSR, 1985. — 68 s.

2. Stoljarov, V. V. Proektirovanie avtomobil'nykh dorog s uchetomitetska: ucheb. poso-
bie dlja vuzov v 2 ch. / V. V. Stoljarov. — Sarat@&GTU, 1994. — 84 s.

3. Trung Tam Khi Tong Thiy Vian Quic Gia Pai KTTV Khu vuc Nam By. — http://www.
kttv-nb.org.vn. — (01.12.2012).

4.Vasil'ev, A. P.Proektirovanie avtomobil'nykh dorog s uchetomavlija klimata na uslovi-

ja dvizhenija / A. P. Vasil'ev. — M.: Transport,880 — 248 s.

5. TCVN 4054 — 2005.Avtomobil'nye dorogi. Normy proektirovanija. — Khajp
2005. — 64 s.

46



