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g,** Freeway / Expressway — Specification for design
LS 1. Applied scale
A - .
?1 This specification is applied for des gning new freeway/expressway outside the city,
S rehabilitating and upgrading highway into freeway / expressway.
5\ 2. Standards and reference document
- - i
: ‘r\ Regulations for traffic road, Decision 203/HDBT dated 21, December 1982.
N TCVN4054 ray Design -Standar :
) TCVN4447 Earthwork — Specification for Construction and Acceptance
: Q\\_ TCVN2737 - 80 Loads and Loading - Design Standards .
D TCVN4527 - 88 Tunnel Roadway and Railway Tunnel — Desi gn Standards
% TCVN5576 - 91 Water Supply and Drainage System — Technological Specification
S b, TCVN25 Regulations of Traffic Sign System
B > TCVN221 - 93 Procedures of Design Specification for Soft Pavement
B TCVNGE - 84 Testing Specification for Determining Roughness of Road Surfece
by Sand Scattering Method.

-

37~ General regulations .

3.1 Definition: The freeway / expressway is only used by car. It has the following

. specification: separating directions each of which requires 2 minimum of two lanes);
each direction needs the lane for vehicles stopping in urgent condition. It requires
equipment, supporting works to ensure the -continuous znd safe transport. The vehicles
must be instructed to come in and out at the definite points.

3.2 Classification and gradation -
- The freeway / exp'ressway is classified as follows:
_3.2.1 Class of freeway / expressway

According to design of intersection, the freeway / expressway is divided into 2 classes:
= Class A (Freeway): locating elevated interchange at the in / oul-going point on
the fresway / expressway, at the intersection of resway / expressway and
railway, pipeline and other road (including public road).
- Class B (Expressway): locating on plane iniersection at the same place as
- class A (except for the intersection of freeway / expressway and railway,
) pipeline) if the traffic at the intersection is not much and budget is limited.
However, this location of intersection requires measures to ensure the priority
i - of traffic on freeway / expressway and safe transport at the intersection.

* -

3.2.2 Grade of freeway / expressway

>
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Freeway / expressway is divided into 4 grades based on calculated speed:
- Grade 60 with the design speed of 60 kn/h
- Grade 80 with the design speed of 80 km/t
- _Grade 100 with the design speed of 100 km/h
- Grade 120 with the design speed of 120 knm/h

Class-A freeway / expressway is only applied for the grades 80, 100 and 120; the grade
80 for the mountainous and rough topography, the grade 100 for hilly topography and
grade 120 for plain topography.

Class-B freeway / expressway is only applied for the grades 60, 80 and 100; the grade 60
for the complicated topography (mountainqgs_,, rough area), the grade 80 for the hiily
topography area and the grade 100 for the plain topography. '

3.3 Design requirements for class-A and class-B freeway / expressway are the same and
shall be followed according with this specification, excluding the different requirements
of intersection in itern 3.2.2.

3.4 Design of interchange or intersection (at some places on freeway / expressway) shail
be aiso based on the current regulations of designing intersection.

-—

In designing class-B ﬁ'eéway / expressway, it requires anticipated design of interchange

at the location of intersection for future use in order to: : '

- Avoid the rehabilitation of freeway / expressway when replacing intersection by
interchange, and making the best use of built intersecting alignment.
- Determine spare land for interchange.

3.5 In case of rehabilirating the old highway into ffeeway ! expressway, this specification
must be obeyed although making the best use of the available works Is encouraged.

Note: If the guality of the old highway is too bad, the ﬁ-eewéy / expressway should be newly
designed and the old one should be used for local transport.

- 3.6 Freeway / expressway has to exist outside the planned area and to be svitzble for the

city plan in the future (except for the method of using viaduct over the city). When
designing, it is. necessary to have the measures to ensure the Iransport relation berween
the city and freeway / expressway (even the measure of gathering traffic in the out / in
point located on freeway / expressway). Besides we have to mention the solutions for
protecting natural and social environment, preventing the impact on the life of resident
along ‘the freeway / EXpressway, especially the solutions 10 ensure the comionable
iransport for the residential areas 1o be separated by the freeway / eXpressway.

3.7 In the preparation stage of the fréeway / expressway construction project, especially
I establishing pre-feasibility and feasibility study, there must be studies with the

- following content:

Lt
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3.7.1 Study of defining the contro] point to establ
and selecting route and evaluate the ecanomic
route. '

ish alignment alternatives, comparing
and financial effectiveness of the selected

3.72 Study of defining the number of lanes (if more o lanes for each direction
required) based con.evaluation of iraffic capacity with the correlative service, study of the
necessity of effectiveness of constructing the lane of slope for slow cars.

3.7.3 Study of the necessity of aranging the sections for each direction at different
elevation to reduce the quantity of fresway / txpressway base works (if fresway /
€Xpressway goes along the mountain slopes, hills or the existing two-lane road is
rehabilitated intc one part of freeway / expressway),
3.7.4 Study of defining the out / in points, study of selecting form and comparing the
locations of intersections on fresway./ eXpressway, :

3.7.5 Studying and comparing the location of toj] gate. )

3.8 Freeway / expressway has to be designed with the traffic estimation of 20 years from

the first in-service year. It bases on the plan of the railway, marine, traffic, aerial
. transport network at present and in the. future 80 that it can be made the best use in the

argement of lane and intersections

should be paid attention.

3.9 Although héving to consider road use in the far future, the stage investment modes
must be considered in preparation of freeway / exXpressway project. We have to analyze
and compare these modes on the base of evaluari
same condition.

3.10  Design of freeway / eXpressway’ requires the space coordination of alignment
elements 1o ensure safe, comfortable, steady, continuous feeling
alignment optically and psycho-physio!ogicafly to users, ar-the same fime doing

landscaping along the freeway / expressway by plants or works for protect]
environment.

Design of freeway / EXpressway section with the above spectilcation requires perspective

presentation and three-dimensional model to verify and evaluate the coordinated
solutions,

4. Bases for designing freeway / expressway

4.1 All the kinds of vehicles on public highway network are allowed to run on freeway /
expressway; the size of cars on freeway / express is regulated in TCVN 4054 Hi ghway —
Design standards for determinarion of technical standards for seometric

al elements and
traffic clearance on fr eway / expressway,

da

ng effectiveness and advantages in the -
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Besides, the motors with cylinder volume of 70cm’® or moere can run on freeway /
expressway but other kinds of vehicles are not allowed.

Traffic regulations on freeway / expressway

1. The vehicles must run on the right lane; the passing is allowed on the left lane; the
sub-lane.is only used by slow and heavy cars; if the car goes out from freeway /
expressway, it must run on the lane of separating and decrease its speed; if it is coming in

freeway / expressway, it must run on the lane of increased speed for joining the freeway /.
expressway. :

2. The vehicles shall not be atlowed to stop on freeway / expressway (except for the
urgent situation, it can stop on the necessary sideway). S
3. The vehicles is just allowed to turn its direction at the next intersection or at the

stipulated points in'item 7.4.3 (the empty sections on the separating line for reservation
only)

In design, the geometrical, guiding and Wwarning elements must follow the above
regulations.

: _ -A freeway / expressway is only
considered if the evaluated traffic is fom 10.000 units /day-night to 15.000 units / day-

night for each direction and class-B one if the evaluated traffic is from 5.000 uvnits / day-
night to 10.000 units / day-night for each direction.. It must not be understood that we
have enough basis to approve the freeway / expressway construction project if the traffic
is over the mentioned riumber. This number is only the guidance. In any freeway /
expressway construction project (irespective of how bj g traffic), it require report of
evaluating economic and financial effectiveness with the consideration of political, army,
cultural and social requirements and international relation and exchange.

The traffic is understood as the average traffic zll day and night per year of the vehicles
aillowed to run on freeway / expressway. It is changed into the passenger car eguivalent

unit (PCU) according TCVN 4054 — Highway Design Standard.

There may be some parts of different grades and this parts must be 10km-long or more

and evacuated speeds at two continuous pams cannot be over 20km different. In case of

over one grade (20km/k), there must be one of these partz with the minimum of 2km
longer according to the standard of the middle grade. S

4.5 Defining the number of necessary lanes on freeway / expressway

4.5.1 Defining the number of necessary lanes subscript format of each direction on
freeway / expressway is based on the evaluated traffic
evaluated year (univ/hour) and desi

gned traffic capacity of 2ach lane (univhour-iane) as
follows '

tn

each direction at peak k of the -

o
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N,
"Vrk

]

Nix

N, N are evaluated in PCUs. The quantity of necessary lanes for each direction shall not
be less than two.

3 AR ~ -
PR LT R Sy

4.5.2 Defining N

The meaning of Ny in the evaluated year, there is only k hours with the same or bigger
traffic (N is stipulated from 30 hours to 50 hours (the 30" rush-hour and 50* rush-hour in

this year).

If there is no anticipation of N, designer is zllowed to apply the following relation to
define Ni:
Ny = K.Nisnarm

of which
} - K=0,13+0,15
- Niram is the average traffic all day and night per year for each direction in the
. @valuated year (units / day-night).

-

For each _directicin of freeway./ expressway there may be different Nuga.
4—. -.3 DEﬁning Ngk

Designed traffic capacity of one iane is defined as follows:
Nu = Z. Nimax ) ) '

of which: - o o _ :

- DNumx is the biggest practical traffic capacity of one lane in the standard

condition (units/hour-lane) for freeway / expressway, applied Nouma, = 2.000 units

/ hour-lane. o

- Z is the factor of using traffic capacity, defined as follows: '

Plain and hilly freeway / expressway applied Z = 0,55; mountainous one applied

Z=0,77. :

4

4.6 Traffic clearance on freeway / expressway is showed in figure 1.
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of which:
m - the width of separated band, measured by meter.
M - the width of middle band, measured by meter
S - the width of the safe band, measured by meter.

> the width of the road surface, measured by tneter.
“. the width of hard shoulder ( excluding the grass-growing) , measured by meter.

“The values m, M, S, B, L are considered in according ta the item 4.1 depending on the
grade of freeway / expressway and the structure of separated band. )

The factor ¢ is stipulated as 0,3m for the gfzide 120; 0,25m for the grade 100, 80 2nd 60.
,<om 10T IRE g
[ H = 4,75m|is the elevation of overhead space limitation, measured from the highest point
.';.-q.-—_'.-..:-——_-—' .
on the road surface B, measured by meter.

h = 4,0m is the height fromi the edge of shoulder.

4.7 The over space limitation of freeway / expressway tunnel is regulated as figure 1
(because we often construct one tunnel for each direction) with these notes:

4.7.1 Scaie L-S is equal to the width of pedestrian road across the tunnel, it is 1,0m for’

freeway / expressway of grade 60 and 1,25m for freewzy / expressway of grade 80 or'

more. The factorh i_s defined as follows:
h=Ah-+ 2,5
of which

- Ah is the difference between the height of road surface and safe band surfate -

S (h = 0,40m) : -
- 2,50 is the overhead space for pedestrian, measured by meter.

Note: the factor H should increase from 0,1m 10 0,2m to spare in mnaking the road surface in the
_tunnel higher in mainienance and modification .(H = 4,85 +4.93)

4.8. Clearance Tequired undemeath Teeway / expressway ) -

— S

¥

expressway required. It is correlative with the standard of railway, traffic road, marine
road to ensure ihe comfortable transport on those roads. If the public road with
pedestrian, bicycle and other non-motonsed vehicles goes under freeway / expressway
the clearance height at this place is stipulated as 2,50m with the minimum width of 4,0m.

a——
—_—

When freeway / expressway comes over the railway or other traffic road, under freeway /

h

. Cross sectional arrangment of freeway / expressway

5.1 The elements of freeway / =xpressway cross-sectional arrangement is shown in figure
2
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The standard width of the elements of cross-sectional profile for each direction of two
lanes on freeway / expressway is stipulated in Table 2.

5.2 -Super elevation of road surface on the straight part requires the outside slope of 2%,
. on the curve part it requires the super-elevation isc%, stipulated in figure 3, in which the
. safe band on the back of curve must be the outside gradient of 8,5% - i;.%. /

53 Mg_ﬁgﬁihm@,snsurz that the vehicles can run at the high speed. Besides the

- safe lines on the pavement is used for vehicles stopping if necessary (called the urgent_/
L stopping line).

5.3.1 In 0,25m close to the edge of road surface, the bands at every side must be same as

* the structure of road surface (road surface is widened 0,25 each side): outside this scale,
the rest of the safe band can be thinmer, but*for the safe band on the hard pavement, it
must ensure durability when the vehicle stops suddenly in urgent case (not very often).

53.2 In 0,25m of widening the referred surface, the paint of stipulated color required to
draw a direction-guiding line of 0,20m close to the edge of road surface. This line must
be visible at night (light-reflective material used).

5.3.3 The super-elevation of the safe line in the area of separating band must be equal to

~ super-elevation of road surface, both on the straight part and the curve part as in item 5.2
L (fgure 2 & 3). : : '
- The cross gradient of the safe lines in the area of hard pavement (the urgent stopping line)
: ' - must be grade of 4% outside the road base, even on 'the right or curve part. If the curve
Do ' part has i, more than 4% this cross gradient must be equal to iy of stopping line at the
3 inside of the curve and 8,5% - iy at the outside of the curve (see figure 2 & 2).

B 54 The grass;growing part must be slope outside the road base with the cross gradient of
: 6% (see figure 2 & 3). : o o :

5.5 Themiddle line includes two safe lines at two sides and one separating line to divide
two directions of traffic, to reserve spaces for support of above road crosses signal
structure, system, protective equipment, growing plants, anti-glaring devices (by
C headlight of opposite vehicles) and putting line, pipeline or drainage system. The width
L of separating line can be bigger than stipulation in Tzble 1 so that there is enough land for
the mentioned works or widening the road in future if necessary.

5.5.1 - 1f the width of the separated line is less than_3,0m there shall be a surfacing layer
and the cross gradient of this layer from its centerline must be equal to_the gradient.of
road surface in item 5.2 ( see figure 2). Aorihe sepstating line with curh and its width of
15m - 3.0m \ the surfacing layer is not required but it requires the solurion to prevent
sewage mixed with soil from the separating line from road surface (the land in the
separating line befween two curbs must be lower than the surface of bed) and preventing

11
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rainy water from the base of freeway / expressway (waterproofing layer of well
compacted clay required). '

$5.5.2 If the width of the éeparating line is from 3.0 to 4.5m planting is only required on
the cross grade of 0% to the straight part in figure 2. The surfacing layer is not required.
For the curve we can connect the outside of this safe line to the inside of that safe line
after two parts of road surface of two directions are super-elevated separately (figure 3).

In this case, although the separating line is curbed or not there must be longitudinal
drainage system over it (constructing opened ditch, ditch with cover and drainage crack,
permeable drainage pipe or groove, etc.) -

5.5.3 If the width of the separating line is more than 4.50m its profile must be designed _
into V shape with the cross gradient from the two safe line to centerline of 10% - 15%
(see figure 2&3). The measure of showing direction at night and the bad weather

condition (to showing the carriage way and the safe line clearly) is required to prevent
vehicles from the separating band. . -

554 ing Ji : i £stryctur L mrel), we
have to set up one blank portion.of 25 = 30m ghall be provided so that the vehicles can
- turn its direction if necessary (the management and barmer required here, this barrier is
" ust opened in urgent case). The location of pausing section must be selected on the
straight section or airy and visible curve section with the radius of 600m or more.

_The end of the sepémting line at the beginning of the blank portion shall be rounded shall
be made of semi-round.

5.5.5 For the separating line with 'curB, the curb must be 15 cm higher than road surface,
the traffic face of curb shall be made inclined (vertical face shall be avoided) outside is

slope at the carriage way (not the longitudinal wall) and the upper traffic side comner must
be made round.

In this case, the measure to drain water kept by curb on the curve required (drainage pipe

or underground culvert with the intake point).

5.6 In difficuit- topography or for purpose of shortening the span of over and
underground crossing structure on the freeway / expressway, the width of the traverse

elements in Table | can be reduge ; I :

-+ The width of freeway / expressway surface is.reduced 7,0m. The width of separated
line is not rednced. : ‘

- idth of the safe || istnorbe reduced less than 03m  The width aft
urgently stopping line must not be less thau;’.dgm.,/
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: : o ./
- The grass-growing pavement must not be less than 0,75, For the freeway /

expressway of the grade 60, it must not be less than 0,50m.

The length of the narrowed section as mentioned above_must not he - skm=1Ion
and more than 2km, also not less than 0.5 — lkm. The transitional section from the
standard section to narrowed section raust be 1° slope maximum compared with the
centerline. The ends of the transitional section are connected with the curve sections

which their radius is bigger than the correlative radius with the grade of i = + 2% (Table
4).

5.7 If the carriage way of freeway /'e}cpressway is located on the separate base, the
standard cross section of freeway / expressway is stipulated in item 1 — table 1.

5.8 If each direction has more than two lznes, the arrangement of the cross profile is still
stipulated in table 1. For width of road surface, it needs 3,50m for one lane of the grade
60 and 3,75m for one lane of the grade 80, 100 and 120 (see note of table 1.

5_.9' Slope sub-lane

Consideration shall be taken for the construction of slope sub-lane on 4-lane freeway /

_expressway in the following cases:

- The section with the longitudinal gradient of 3% or more and the length of the slope
of 800m or more for the freseway / expressway of grade 100 and 120, R

- The slope section with the vehicle speed is below the acceptable value in table 2, and
the evaluated traffic volume on the going-up side (2 lanes) is more than the designed
traffic capacity in item 4.5.3 (Nyumex is correlative with the definite gradient of the.
designed slope section; in primary evaluation the value Numax for the going-up
section at the average of 600 units / hour-lane).

Table 2 — The minimum acceptable speed for vehicles going up the slope on freeway

/ expressway

Measured by kmvh

The grade of freeway / expressway 120 ;100 g0 60
The minimum acceptable spesd for 60 . \35 50 40
vehicles going up the slope

- In the slope section which the speed of vehicles going up the slope is less than the
acceptable value in table 2 and the length of the slope is more than 100m the speed of
vehicles going up the slope must be evaluated basing on the kind of vehicle, the grade
and the length of the slope.
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- No consideration should not be taken for the construction of slope sub-fane for the 6-
lane freeway / expressway {ezch direction has 3 lanes or more) and the 4-lane
freeway / expressway crossing the big and high bridge, tunnel, deep base.

Note: In the above cases, the determination of the slope sub-lane to be constructed or not shall

base on economic and financial study. The study must mentions the time savings when light
vehicles are going up the slope if another lane is constructed on the slope for trucks.

5.9.2 Structure and arrangerent of sub-lane of going up slope
- The width of sub-lane of going up siope must be 3,50m; it can be reduced to 3,20m’
for the mountainous and hilly topography.

- The sub-lane shail be put close to the outside lane of carriage way with the separation
line of 0,20m (this line is in the area of slope sub-lane).

- The transitional section with triangular style from the outside main lane to sub lane is
45m long and put in the front of point of changing longitudinal slope, the outer side
of transitory section must be connected with the curve line.

- At the end of siope, the transitional section shall be provided so that the frucks
increase their speed for joining into the main lane: the length of this section. (from the
peak to the foot of the slope) is stipulated in table.3:

“Table 3 — The length of transitory section behind the slope of sub-carnace way for
. vehicles going up the slope.

Going across | Going up

.section behind the slope, m

.Longitudinal slope after | Going on piane
going up the slope, % down (0% 0,5 1,0 1,5 2,0
The length of the transttory | 150 200 250 | 300 | 350 400

There must be connection of triangular style of 75m at the end of transitory section.

5.9.3 Cross section of freeway /expressway at the section with sub-carriage way for
vehicles going up slope.

- At the slope section with the sub-lane the urgently stopping line is not required,
therefore the outside of the sub-lane only needs the safe line of 0,50m (with the

drawing line of 0,20m) and the empty line of 07,5m is following.

- On the straight freeway / expressway, the cross gradient of sub-lane surface, of the
safe lineand ...... are the same as the one of the section without sub-lane.

- When the freeway / expressway is on the curve the highest grade in the area of sub-
lane is 4% (correlative with the super-elevation specified for the main lanes from 4%

14
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to 7%); if the super-high gradient of the main lane 1s'less th

an 4% the one of sub-lane
1s equal to the one of the mair lane.

. 5.10 The cross section of freeway / expressway at the section of parallel speed-changing

lane

The Speed—changing lane of 3,50m width is put close to ¢

: Angin L widn s 1€ outside of main carriage way
with the drawing line of 0,20m (this line is in the area of s

peed-changing lane).

The arrangement of the speed-changing lane should be put on the cross section of

freeway / expressway shail be similar to that of sub-carriage way for vehicles to going up

the slope in item 5.9.3; for the curve the super-elevation in the area of speed-changing

lane should be linearly changed according the increase or decrease of speed in the scale
of super-high gradient of main traffic and the one of the out/in-coming section to freeway
: / expressway.

5.11 Land corridor for freeway / exPres$way

- Land corridor for freeway / expressway begins from the outside of gutter on the two side
of the embankment (from the foot of talus or supporting structure if no outside- gutter), or
_the outside edge of gutter on talus outside (if no top gutter from the peak of talus)

~according to Regulations on Road Management attached to and -Decision 203/HDBT
T dated 21/12/1982. : T

5.11.2 For the section of high or embankment or deep excavation, embankment on weal
‘soil the determination of land corrider must be based on the protective works such as
Counter presser bern, retaining wall etc.

5.11.3 We depend on the practical requirement and detailed design to define land.-
cormidor for the arrangement of equipment along the alignment, resorts, supporting works

| and toll stations on freeway / expressway in principle of saving land and using
uncultivated land. '

5.11.4 In the area of land corridor stipulated in item 5.11.1, plants are allowed to grow
. according te the current stipulation, the works such as canals, pipeline, cable and electric
i wire pole and other equipment are not allowed to build. '

©3.12 The demrot : n freeway / expressway

; 5.12.1 For all type of bridge, its cross section is arranged and fol
' road cross section of the comelative grade in item 5.1. It requires the shoulder, surface,
middle line with the dimension stipulated in table 1. The grass-growing pavement {from
0,75m to 1,0m, it depends on the grade of freeway / EXpressway) is replaced by the sub-
line for servicing and parapet as shown in figure 4; it means that the width of the bridge
(from the ourtside face of this bridge parapet to the outside face of that one) is equal to the
width of road base at the correlative grade. ' l

low the standards of the
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5.12.2 In complicated cases, the cross section obe@_gM;Mﬁd&e_can.bm' : ﬂHO\'-\’:ed
in_item 3.6 (including the stipulation of amrangement of the transitional section. from. the -

standard cross section o narrow, ed ¢ross section), if acce ted ¥ investar.
“'—_:n_’

: . gth or less the cross section shall not be
narrowed (the length shall inciudes two abutments).

5.12.3 The cross section on freeway / expressway bridge shall be kéia-t uﬁchaﬁged along
to the length of bridge, including the length of two abutments. The structure pf cross

slope direction and cross grade of bridge on the straight or curve section is the same as
the road (item 5.2).
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Figure 4 — The cross section of bridge on freeway / expressway

1) The same as the width of Separating line o

2} The same as the width of safe line.on the lefi.v

3) The same as the width of the middle line

%) Freeway / expressway surfuce (carriage-way)/

5) The same as the width of safe line on the right v

8) The grass-growing line is replaced by the area of parapet and walkway for servicing

staff of freeway/expressway staff;

7) Correlative with the width of the right pavement.
A SR~y

- .5.12.4 On the cross section, the bridge of freeway / expressway is ofien divided into rwo

‘bridges for two directions (figure 4), therefore there may be a fres space with the same
width of separated line between two median parapet. This fres line can be used for
lightening the insinuating section beiow freeway / expressway or covered by light
material which is able to resist pedestrian loading if narrow (for repair and maintenancs).

5.12.5 The bridge cross section shall be arranged so that the width (between outside

faces of two outmost parapets as shown in figure 4) shall be equal to thart of road base as
stupulated for cases in items 3.7, 3.8, 5.9.3, 5.10.

5.13" The cross section of tunnel on freeway / expressway
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On freeway / expressway there is always the separated twnnel for each direction of
carriage way; on the cross section of these tunnels there shall be the narrowest section
between the outside of two tunnel covers of | Om-15m.

Note: in the first stage, one or two lanes Jor both directions shall be built (one lane for each
direction), iff accepted by the investor, '

5.13.2 The dimension of the elements on the cross section of one tunnel for one direction
of freeway / expressway stipulated in item 4.7

~ The width of carriage way in tunnel is correlative with the grades of freeway /
expressway in table i.

- The width of safe line (s in figure 1) 1s 0,50m.

- Way for pedestrian is put on the right of the tunnel. Its width L-S is [,0m for the

funnel on freeway / expressway of grade 60 and 1,25m for the tunnel on freeway /

- expressway of grade 80 or more (symbol L-S in figure 1); in the area L-S way for
pedestrian is 0,50m (correlative with .S = 1,0m) and 0,75 ( comrelative with L-8 =
1,25}, the rest section is the free line for more safety. Way for pedesirian is 0,40m
higher than the surface of the safe line). :

- The overhead space length of the tunnel on freeway / expressway s@ipuiated in jtem-

4.7 . :

5.14 The cross section of the spur road of freeway / expressway (also the extension road

in the area of intersection on freeway / expressway) consists of one-way spur road and
two-way one, : :

5.14.1 The width of tHe one-way spur road surface on the straight section is 4.0m, 7.0m

for the two-way one; if R is less than 100m on the curve, it requires the enlargement of
50/R (R is the radius of the curve, measured by meter).

5.14.2 The cross section of the one-way spur road consists of road surface (as above), the

safe line of 2.0m on the right and the grass-growing pavement on the left.

5.14.3 The cross section of the two-way extension road consists of road surface (as

- above), one safe line of 1.0m for each side and the grass-growing pavement of 0.75m..

6. Design of freeway/ expressway alignment on location map, longitudinal proille
and coordinated design of alignment elements.

6.1 Main technical standard of alignmen: elements of freeway / eXpressway grades on
location map and longitudinal profile is stipulated in table 4.

Table 4 - Main technical standard for freeway / expressway slignments

b7
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.| Items ; The grade of freeway /
: . . EXpressway

1. Evaluated speed V. Km/h 60 80 | 100 120 '

2. Highest super-grade {(or one-wing grade) ise %0, 7 | 777 A

not more than : i -
'] 3. The minimum radius Ry, correlative with 1. = e~

+7%, m i 140 1240 -[450) |650 © ¥

4. The minimum radius correla’tive with e =+ 5% _ - _

: ; 250 450 /| 650 1000 * +7
5. The radius correlative with Jye = + 2%m 700 1300 |2000 3000 -~

€. The radius M\sm,o@g_ojjmo -wing P

grade iy = < 2%, m e 775v | 1200 2000){3000; | 4000 . A

7. The length of the transitory curve correlative | Juinigl iy
| with Riin, m 150 {170/ {210) | 210
8. The length of transitory curve correlative with P =
the minimum radius, m 90 140|150 7 | 150 7
9. The length of transitory curve correlative with | 50 75 / 100 . . {125
the radius with the factor in bracket, m (450) | (675)" | (900) | (1125)
110. the length of braking section and the eyeshot of 75 100 [ 160 . #230
| stopping vehicles, m .‘ = [
1. Maximum longitudinal gradient of going up, % |6 6 5 4
12. Maximum longitudinal gradient of going down, | 6 - | 6 5.5 5.5

Yo

¥13. The minimum redius of convex radius, m ¢&5 | 1500 3000 16000 12000

4. The minimum radius of concave radius, m oy | 1000 2000 {3000 | 5000

Note: the evaluated spe&d Vo is understood as the speed for eva!uatmg and defining limited

. standards of tke geomerrical elemenfs at the specm! points of freeway / expressway.

6.2 Standards of the straxzht ahonment sectzon on the location map of freeway /
expressway

The length of straight alignment section shall not be excesd 4km on freeway /

- eXpressway.

The straight alignment section (measured by meter) which is not more than 20 — 25 Himes
of the evaluated speed (measured by km/h) shall be designed.

The iong straight section shall be replaced by the curve with the small angle of turning
direction and big radius (5000m to 15000m) to avoid monotony and glaring (by
headlight) at night. /’j ’*4"\ AV

6.3 Selecting the radius of the curve on freeway / expressway alignment

11

18
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6.3.1 As usually, the curve with the radius. less than the minimum popular radius in line 4
of table 4 shall not be used.

§.2.2 Using the minimum radius R, in line 3 of table 4 must be accepted by mvestor.

6.3.3 The selection of the radius of the curve R should be based on the iength of the
straight section | following it as follows:

- .If 1<£500m,thenR =1

- If 1%500m, then R 2 500m

6.3.4 The selection of the radius of the curve which the length of the curve is bigger than
the minimum length Kmin:

- Ko ensure that the driver must not twrmn direction of steering-wheet in 6
seconds: - :
- Kmin = 1,67 X Vn

of which
i - Vyis evaluated speed, measured by kmvh.
- K. is two times of the minimum length or the connected curve L (L in item
6.5), measured by m.
—4.3.5 When deviation angle is less than 70 we must select the radius of the curve which
distance p and the length of the curve K is large enough, p shall not be less than 2.0my;
1.75m; 1.50m:; : : :

- / - .

1,0m or more and X must be greater than 1400; 20011000 700 (o is the angle of
X o Kc_r, a o

deviation, measured by degree; & £ 2° is measured by 2°) correlative with evalnation of

120, 100, 80 and 60km/h. , .

6.4 Superelevation on the curve

6.4.1 The gradient of road surface on the curve shall be designed inward the belly of the
curve for all curve with the radius less than the factor in 5 of table 4. The value of the
gradient i is defined by linearly interpolation of the vaiues of correlative gradient ar that
line according to the reverse of the radius (1/R) B rounded at 0.5%.

6.4.2 Superelevation can be applied to two sides of road surface (from the safe line of
this side to the safe line of that side the gradient i is the same) if the separated line has a
topping, otherwise the two sides of road surface shall have the grade increased separately
in figure 3 (in this case the system of water intake must be put on the separated line).

6.4.3 The super-elevation transition shall be applied on the whole transitional curve as
stipulated in 6.5.2. :

6.5 The transitional curve
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The transitional curve of the clotoit shape with A = YR.L must be put between the
straight alignment and the round curve on freeway / expressway in which:

- R is the radius of the round curve ai the end point of the tramsitional curve,
measured by meter.
- L is the length of transitional’ curve, measured by meter

This rude shall be applied to all the round curve although the radius R is greater than the
radius without the one-side slope structure in line 6 of tabie (because the function of the
transitional curve is to connect not only super-elevation bat also carmiage orbit).

$.5.2 The minimum length of the transitional curve L is defined as line 7, 8, 9 of table 4,
cormrelative with the different radius. If the designed radius of curve R is within the
values given in brackets (line 7, 8, 9 of table.4) the length of the tramsitional curve is
defined by linearly interpolation according to the radius R and the length L correlative
with among those lines (the less the radius R is; the more L is}.

If the designed radius R is greater than the value in brackets in line 9 of table 4, the length
of the transitional curve is defined as foilows: L. = R/9 (the more the radius R is, the more
L is to ensure the harmonicus coordination of the elements on the location map according
to the viewpoint of optical design).

[

6.5.3 The parameter of the transitional curve with the clotoit shape A shall be selected as
follows:

RzAz% (1
If the curve radius of is very large we should select A as follows:

RzAz% (1)

6.6 Connection between the curve section

6.6.1 Two curve sections with the same or opposite direction will be directly connected
to each other (the in-between straight section is not required) if each curve has the

" transitional curve of the clotoit shape meeting with the standard in item 6.5.2. This

stipulation allows direct connection between the transitional curve of the clotoit shape on
alignment. In this case the curve radius at the direct connecting point should be grearer
than 100m.

6.6.2 In the reswrictive topography, between the continuous curve we have to place one
straight alignment section which the munimum length (measured by meter) between the
curve section of the same direction is defined as 6 times of evaivated speed (measured by
km/h), between the curve of ouposue direction is defined as 2 times of evaiuated speed
(measured by km/h)

ror
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6.6.3 In connecting the opposite curve of the shape S we should use two transitery curve
having the same parameter A (or the parameter A is not 1.5-time uneven) and R; £ 3Rz
(R1, Rz are the curve radius at the end of the-transitory curve of the circle line 1 and 2).

In connecting two curves of the same direction, the parameter A should be selected from
0,5Rj< A< Rz.

6.7 Ensuring the sight distance on the curve

6.7.1 The obstacles in the inside of the curve on the location map must be destroyed to
ensure the sight distance equal to the length of the traffic-braking section stlpula.ted in
line 10 of table 4 and the height of the driver eye-shot of 1.20m and the destroyed section
is 0.30 lower than this eye-shot.

6.7.2 In defining the area of destroying obstacles, the position of the driver’s eyes on the
cross section is put at the point 1.50m far from the inside edge of the safe line at the
inside of the curve forward the camage-way.

6.8 To increase the safety at the sections close to intsrsection point, the service station
center or the toll station, it must ensure the minimum shot-eye of 200m, 270m, 350m and

- 400m correlative with the freeway / expressway of grades 60, 80, 100 and 120. Ensuring

the sight distance on the horizontal and vertical curve must be checked to satisfy the
minimum sight distance. :

.6.9 The position of the red line on the longitudinal profile.

The red line on lorgitudinal section shall be designed aléng the edge of road surface if
separating line has no cover or along the centerline (centerhne of separating line) if the
separating line has cover (through the turning point increasing super~h1gh grachent on the
bending in figure 2 and 3). :

6.10 Regulations on longitudinal gradient

6.10.1 The maximum longitudinal gradient for the fresway / e‘.-xpressway grades 1s
supulatea in line 11 and 12 of table 4. Because the carriage-way on freeway /expressway
is one-way the base of the opposﬂe ways shall be designed separately from the
longitudinal profile and the maximum grade of going down is bigger than one of going

up.

6.10.2 The value of longitudinal gradient is only used in the most difficult case, the
longitudinal gradient of 3% or less (to avoid puiting sub-carriageway of going up the
slope) is widely used. Particularly at the freeway / expressway sections before and after
the intersections, 2 gradual slope should be designed (ses item 7.6 and 7. 8). The
longitudinal grade on the big, mediiim bridge and the access road at the beginning of the
bndc'e should not exceed 4%, the longitudinal gradient across the tunmi of over 50m
-should not exceed 3%. :
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o 6.10.3 The minimum longitudinal gradient

- On the excavated sections, the minimum longitudinal gradient must be 0.5%.

On the transitional sections with super-elevation of less than 1%, the minimum
_ longitudinal gradient shall be 1%.

P In tunnel the minimum longitudinal grade must be 0.3%.

- TG The length of longitudinal slope

6.11.1 The minimum slope length of the freeway / expressway is 300rn, 200m 150mm,
correlative with the grades of 120, 100, 80, 60 and enough for the application of vertical
curve. _

6.11.2 Thc maximum slope length for the different crades on the IreewcLy / expressway
grade should be as follows:

Table 5 — The maximum slope length for the different grades on the freeway /

expressway
Measured by meter

: “The longitudinal gradient | Grade 120 Grade 100 Grade 80 Grade 60
4 Yo '
i 2 1500 - - -
4 3 - 800 1000 - -
s 4 600 800 900 1000

5 - 600 700 800

6 - - 500 500

St tted et s

6.12 The vertical curve

6.12.1 On fresway / expressway, at the changing point of vertical curve, the vertical
curve of the round, parabolic or clotoit shape is required.

6.12.3 The radius of the verical curve on ﬁ'eeway / expressway urades and its minimum

length is as follows

Table 6 — The radius and the minimum length of the vertical curve on freeway /

expressway
Measured by meter
I
1 {tem Grade 120 | Grade 100 Grade 80 | Grade 60
! The radius of the Minimum pns;.23.2000 6000 3000 1500
| Convex longitudinal | Minimum e\ 147000 1000 4500 2000
| curve normally 4,4 . (20000) {16000) (12000) | (5000)
: The radius of the Minimum 5000 5000 2000 1000
' concave vertical curve

I~
2
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Minimum 6000 4500 3000 1500 i
nomally ‘ (12000) \ (10000) \ (8000) ‘(so_oo)
The mmmmum length of vertical 100 85 70 |30

curve \ : . \

The radius of greater than minimum valie should be applied, the minimum value is used
i the most difficult case. If the less the angle of changing siope is, the more radius it

shall be selected.

The values in brackets iq table 6 are the radius of the vertical curve mest with the
requirements of vision and we should design tae vertical curve of these radius if

favorable. |

6.12.3 Avoiding the short slope section between the vertical curves of the same direction
(especially the same coneave direction).

6.13 Designing coordination of alignment elements

6.13.1 To ensure traffic on freeway [/ expressway safely and economically, freeway /
. expressway alignment must be designed harmoniously 1o topography, landscaping,
~helping the driver have good vision and recognize alignment clearly. Therefore
verification, evaluation of the alignment coordination in sp.. . st be carried. out by
perspective photograph, firstly at the section with the simultanecw- 7%= of plan and

. longitudinal profile, then the sections across the intersecticns or the secl.. vith special -
topography and geophysics.

6.13.2 To make alignments continuous, smooth and clear in space, - -1lztions and

instructions of designing the clements of plan and longitudinai profie L "2, 0.3,
6.5, 6.6, 6.7, 6.12 shall be obeyed. The high levels should be anolied (o the el
which can provide guidance of direction to drivers naturaliv.

§.13.3 Coordination of vertical and horizontal curve

" The vertical and horizontal curve must be put coinciding with the length of ™
curve greater than the length of the vertical curve and their peais . - - =d

differently uneven more than 1. of the shorter curve leng.

The radius of the veriical curve should be 6-time greater than the one of 2
horizontal curve.

. The end of the horizontal curve must not be connected with the beginnir it
convex and concave vertical curve (the vertical curve on the straight section).

" . The vertical curve.with the small radius must not be placed in the transitory cu.

t 1
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6.13.4 We should not place many slope-changing sections on one long straight long
section, the convex vertical curve with the short length and the concave vertical curve
with the small radius should not be placed on the straight-section. The turning point is
not coincide with the hard slope point. ' :

6.13.5 Coordination of freeway / expressway alignment and bridge and tunnel

- The locatien and the shape of the bridge is in attempt to satisfy the requirements of
the coordination of alignment elements. The curve bridge, slope bridge, sken bridge
are placed, if necessary, to ensure the continuity and smoothness of freeway /
expressway alignment on bridge.

- We should design the straight alignment in tunnel; if the alignment in tunnel is on
curve the radius without necessity of the one-side sloping structure must be used and
this radius must meet with the requirement of traffic-stopping eye-shot on the bending
(line 10 of table 4). o

- The elements on plan and longitudinal profile at the two ends of bridge or tunnel need
the minimum section of 10m with the same arrangement ‘as that on the bridge or in
tunnel.

.14 The freeway / expressway design to be coordinated with landscaping

6.14.1 In selecting freeway / exz_':aress‘way alignment we should use natural scenery such
as hills, mountains, lakes, plants and architectural works (dike, housing etc.) to avoid the
monotonous feeling. : : '

6.14.2" Destruction of topograph)} shall be controlled, natural geomorphology and
landscape: using alignment to emphasize the winding of natvral topography; growing

plants to landscaping excavation or embankment on the two sides of road.

The same plants shall be grown, growing high plants to emphasize and show alignment
direction, short plants to cover, group of plants to landscape etc.

6.14.3 If freeway / expressway goes through the forest, the forest shall not be separated

'by the straight alignment to avoid inflexible feeling. It shail be started by the curve from

the outside of the forest and group of plants with the increasing density on the transitory
section to the forest.

6.14.4 Through hills, freeway / expressway.zlignment should have the curve with the big
radius and the topographical winding. It is not much based on the partially small
winding. Besides, we should limit embankment, deep excavation. The best way is to use
the whoie clotoit alignment 10 avoid break on longirudinal profile and location ‘map
which is caused by hilly topography. .

For the topography of bald hills, we should grow plants at two sides of road.
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6.14.5 For the plain topography, the selection of alignment must be followed item 5.2.

'6.14.6 Freeway/ expressway alignment on mountain shouid have retaining walls, road of

balcony style, viaduct, type of slope and strengthening measures that have decorztive
effects to make alignment continuous, smiooth and clear.

Besides, the method of separating alignment of two carriage-way directions shall be

applied to mountainous topography to be suitable for topography and limit embankment
and deep excavation.

7. Design of intersection on freeway/expressway and in/out point to freeway /
expressyay

7.1 Classification of intersection on fresway / expressway
Functionally, the intersections on freeway / expressway are divided into two types:

- The intersection without going in/out freeway / expressway (called non-connecting

" intersection). These are the intersections between freeway / expressway with railway,
pipeline, ‘pedestrian walkway (under or over the freeway / expressway) of other
public roads which we can not go infout freeway / expresswa '

- The intersection with going in/out freeway/expressway _(called connecting

intersection). These are the intersections between freeway / expressway and highway

- which we can we go in/out freeway / expressway and intersections between freeway /

expressway and roads to airports, ports, railway station, cities, political and

economical centers, industrial zones, mines, beauty spots, resorts, service centers
along the freeway / expressway.

The connecting intersections on freeway /expressway are only placed at the roundabout
of maximally 4 road extensions. That is to say just T-junction or cross-road required.

7.2 On freeway / expressway of class A, both types of intersection in item 7.1 require

laterchanges in principle of no intersection point on freeway / expressway.

7.3 On freeway / expressway of class B, interchanges must be placed at the non-
comnecting intersections and interchanges should aiso be placed at the connmecting
intersections; the interchange is just placed at the connecting intersection under hese
conditions:

- Itis far from urban traffic and in the thinly populated areas.

- The distance between two continuous connecting interchanges is more than 40km. In
this distance, in/out point required.

vy
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- Inthe 8 -10 year duration of using the evaluated trzffic on freeway / expressway is
iess than 1000 urits and the average traffic all day and night on the crossed section is
not more than 100 units. )

- The amount of pedestrians is not considerable (or pcdéstrians go through the road by
wnterchange). -

- The intended location of the intersection must be at least 10km far from its closest
connecting inierchange |

7.4 Stipulation of the distance among connecting interchanges

7.4.1 The minimum distance among connecting elevated interchanges is 4 km to ensure
the requirements of mixing traffic flows, changing “fraffic speed (increzsing or
decreasing) and putting signage.

7.42 The distance among connecting elevated interchanges (the distance of the infout
point of freeway / expressway) should be from 15km to 25km by constructing sub-road to
gather the close intersections into one point; for freeway / expressway sections around
big cities or important industrial zones this distance can be from Skm'to 10km,

7:43 If the distance among cérmec'ting interchanges is mmore than 30kim we must locate
the turning point through pausing sections of the separated line at the special positions.
At that place signage or management required o show the missing vehicles, life-vehicles

turning their direction.

7.44 The minimum distance between connecting interchange and public works or
supporting works along the freeway / expressway alignment must be fTom 3km to Skm
with the minimum tunnel portal of 1.5km —4km. : :

7.5 The requirements for other highway tied with connecting interchange on freeway /
expressway: this road must ensure traffic capacity of the whole intersection alignments.
Besides, it can gather and distribute traffic for the neighbor road network or directly

connect with the point of happening heavy traffic.

7.6 In the connecting interchange, we must apply the technical standards in table 7 for
freeway / expressway aligmment and just applying the radius bigger than or the same as
the normal factor and the grade smaller than or the same as the normal factor in table.

‘Table 7 — Technical standards for freeway / expressway at the connecting elevated
inferchange.

The grades of freeway/ expressway ' -1 120 [ 100 | 80 60
The minimum radius of the | Normally | 2000 11500 . | 1100 500
horizontal curve Limited 1500 | 1000 700 | 350
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Nommally | 45000 25000 12000 {6000
The minimum | Convex Limited 23000 15000 6000 3000
radius  of  the Normally * | 16000 | 12000 8000 4000
vertical curve concave | Limited 12000 8000 4000 2000
The  biggest longitudinal Normally 2 ' 2 3 4.5
gradient, % : Limited 2 2 4 5.5

Besides, we must verify the traffic capacity of spur roads, the sections of mixing traffic
current and intersections in the scale of connecting interchange according to methods
stipulated in TCVN4054 — Highway Design Standards - Main Technical Design
Standards of Intersections (Crossings).

7.7 Design requirements for the extension roads in the scale of the connecting
interchange (the out/in extension road of freeway / expressway t00).

7.7.1 The cross section of these extension roads must be arranged as itemn 5.14
7.7.2 Evaluated speed on the extension roads is stipulated in table 8.

Table § - Evaluated speed on the extension road

- Measured by km/h
Character of connecting interchange The grades of freeway / expressway
120 80 | 60
- . Transport connection between freeway / . .
expresswey class A and B : 80 < 50 60 + 35 50+ 35
- Transport connection between freeway
Xpressway class A and B © 170+ 40 S0+ 30 AD =30
- Transport connection between freeway / {
" expressway ciass A or B and other road - | gg = 35 45+30 !35+=13p
|

Note:

1) For the right or left turning extension road. we should use the Jactor of evaluated

speed from the middle distance of the factors in table or more.

2) For the extension roads of asterisk or spiral type, the low factor in table should be
used.

3) Not applied to exiension road directly connected with Jreeway / expressway (thar is to
say the transitory section at the infour point to Jreeway / expressway).

4) For the extension road with heavy wraffic, we must select high evaluated speed.

7.7.3 The above factor of evaluated speed is used to define the geometrical eiements of
extension road alignment on location map and vertical alignment according to TCVN
4054, - Highway Design Standards (the minimum radius, the length of transitory curve,

. the enlargement of bending, super-height, the biggest longitudinal grade, reduction of

slope on the bending etc.) and carrent stipuiations of intersection design. In design, we
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should apply the minimum and maximum factor to those elements and pay attzntion 10
the fact that traffic speed often change gradually on extension road.

7.8 Locating the joint between the extension road and freeway / expressway (the in/out
point to freeway / expressway) in the scale of connecting interchange.

7.8.1 This joint is dlways located on the right of carriage way at the favorable direction.
The out-going point from freeway / expressway must be visible, often located in the front
of man-made works (like viaduct etc.).. If it must be behind the works it should be more
150m far from the viaduct. Besides the out-going point shouid be located on the section’
of going up siope on freeway / expressway to reduce speed easily.

7.8.2 From the extension road to freeway / expressway, on the section of going down

slope (for increasing speed easily) we should place arr free tnangle section betwesn thern -
so that vehicles on both of them can recognize together at the same time. This trizngle -

has its peak as the intersection betwesn the edge of the right freeway / expressway base

and the one of the left extension road. It is 100m zlong the edge of the edge of the right
base of freeway / expressway and 60m along the one of the left base of extension road.
7.8.3 We should ensure that eye-shot on freeway / expressway at the section before the
current-separating point at the out-going point is more than 1.25 times of the stopping
®ye-shot in table | and we should follow the standard eye-shot in item 6.8, if favorable.

7.8.4 The out-going section from freeway / expressway can be arranged .according to two
parailel ways or connecting directly as figures 5a and 5b. '

Figure 5 - the ways of locating out-going and in-coming section

a) The out-going section with the paralle| style
b) The out-going section with the style of direct connection
¢) The in-coming section with the parallel style

L. The extension road
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2. The speed-changing section (reducing speed in figure a and b; increasing
speed in figure ¢). '

3. The triangle lane-changing section

4. The extension road with the function of changing lane and speed.

7.8.5 For the in-coming point to freeway / expressway we must follow the parallel] styie
(figure 5¢) with the whole length of the speed-increasing section next to the carriage-way
on freeway/expressway; if the necessary speed-inereasing section is too long, its
minimum part of 100m must be placed next to the carriage-way on freeway / expressway. -
7.8.6 The width of speed-changing lane is stipulated as 3.50m. The length of triangle
lane-changing section including the enlarged carriage-way is 3.50m.

7.8.7 The minimum length of the triangle lane-changing section (including the case of
going ouvin to freeway / expressway) is defined basing on the grades of freeway /
gxpressway like table 9: :

Table 9 - the minimum length of the triangle lanme-changing section (curremt-
separating or joining).

Grades of freeway / expressway 120 100 80 60

i T3 80 50 140

The speed-increasing/reducing section is counted from the point A in figure 5 and-its
length S (measured by meter) is. defined according to this formula:

V-fz - Vsz

26.a

g ==

of which -

- Va is the speed at the point A (at the end of the lane-changing section with triangular
style) in figure 5, measured by km/h;
The-value A is based on the grades of freeway / expressway in table 10.

" Table 10 ~ The value of the speed V, at the beginning of the speed-reducing section
or the end of the speed-increasing section.
Measured by knvh

Grades of freeway / expressway 120 100 | 80

L) O
QO

V. - _ , ) 70 0

- a1s the accelerate of increasing or reducing speed, measured by m/sec

. : . - 2 A
When defining the length of the speed-reducing, we use a = 2.5m/ sec , for the length
of the spesd-increasing, a=1.0m

[N
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- Vg is the speed at the end of the speed-reducing section or the beginning of the speed-
increasing section, measured by km/h.

The vaiue Vg is based on the evaluated speed of extension road (item 7.7. 7) or based
on the practical geometrical elements applied to extension roads in detailed design
after the speed-reducing section or before the speed-increasing section.

7.8.9 If the triangle lane-changing section and the speed-reducing section are on the
section of going down the slope and the ...... lane~chanomg section and the speed-
increasing section are on the section of going up the slope, their length is defined as tabie
9 and item 7.8.8 and multiple with one adjustment factor in table 11:

Table 11 — Adjustment factor of the speed-changing Iane length on the slope

-

The average grade of the speed-changing lane, %% <2 >2+3|>3+4(>4=5
The factor to the speed-reducing lane of going | 1.0 [ 1.1 1.2 1.3
down '

The factor to the speed-increasing lane of going up | 1.0 ‘1.2 1.3 11.4
slepe '

7.8.10 The total length of the lane-changing (triangle) with the 1ength of the speed-
changing section (reducing or increasing speed) should be more thanthe value in table 12
multiple with adjustment factor has table i1,

Table 12 — The minimum value apphed to the total length of the lane-changing
section and the speed—changmg section.

Grades of freeway / expressway 120 100 180 [ 60

The minimum length of out-going point | 100 90 30 70
(reducing speed) of one lane, m ' '

The minimum length at in-coming point | 200 180 160 120
(increasing speed) of one lane, m

" 7.8 "The radius of the horizontal and vertical curve (if existing) on the speed-reducing

section directly connected and on the rest of the spesd- -increasing section out of the area
next to the carriage-way of freeway / expressway must ensure the Sti‘Dula{“d speed
depending on the grades of freeway / expressway in table 10.

Because the traffic speed continuously changes on the speed-changing section of going
out/in the freeway / expressway, we must pay aftention to the suitable geometrical
¢lements and the alignment must be continuously placed at the pomt that the speed-
changing section or exiension road separated from the freeway / expressway by the
clotoit bending with the parameter A =160, 120, 90, 60, correlative with the freeway /

_ expressway grades 120, 100; 80, 60.
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7.9 When selecting the arrangement of position for the connecting interchange we must
carefully analyze the traffic every direction (especially the traffic turning left),
coordinated with topographical and ground conditions to determine and follow the
stipulations of intersection design. Besides, it is necessary to analyze and prove the
rationale when placing the intersection on the sub-road or extension roads in the scale of

the connecting interchange, and the verification of traffic capacity as mentioned in item
7.6 must be paid zattention.

7.10 Location of non-connecting interchange

7.10.1. Design of non-connecting interchange as mentioned in item 7.1, 7.3 must follow

the stipulation of overhead space limit over and under the fresivay / expressway in item

4.7 and 4.5. If the freeway / expressway is going over the public roads, the determination

of overhead space limit must be based on the practically traffic situation. JJn.zase tha_

traffic is nW ;W}m oads_can-be-seduced to
3.20m. If the public road is just for tractor, the gverhead s Space limit can be reduced to
70rn and only lane régairad.

710.2 It is necessary to have study of comparing the projects of freeway / expressway
over or under. In every case, the arrangement of viaduct span and distance (including the

location of abutment and pzer) must ensure the eye-shot of the traffic on the road under
the viaduct,

7.10.3 The elevated interchange betwe=n fraeway/ expressway and ra11wa3r must not be.
in the area of railway station or switch location.

7.11 The intersection between freeway / expressway and pipeline, other line (power,
communication line etc.) and the reciprocai position among them outside or inside the
scale of intersection should follow standards in TCVN 4054 - chrhway Design Standard
and other requirements of the owner.

7.12 Stipulations of arrangement and design of intersection on freeway / expressway -
class B.

7.12.1 The control by signal light at the intersection on freeway / ex xpressway 1s not
aophed but the measures of signing to give priority to the vehicles on freeway /
expressway (especially the signal STOP on the sub-road across fresway / expressway).

7.12.2 At the intersection, the evaluated speed of every direction on freewav /
expressway and the crossing road must be the same as the evaluared speed outside the
intersection of that road; depending on the traffic of the straight, ieft-turning and right-
turning currents the signals can be placed to limit speed or stop the currents from the
roads going into or across freeway/expressway. If necessary, we can give the signal of
reducing speed to the traffic currents on freeway / expressway to ensure safety at the
intersection. This limited.speed is defined depending on the lefi-tuming radius aer
reducing speed, stop to turn left or defined depending on the right-tuming radius.
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7.12.3 The angle of intersection shouid be 90° by changing alignment direction of the
road intersected by freeway / expressway (no change of alignment direction of freeway /
eXpressway).

7.12.4 The master desigri and improverent of the intersection into interchange in future
must be considered.

7.12.5 The design of vertical plan with the slanting from 5¢m to 10cm must be applied to
solve the drainage and make good surface at the intersection on reeway / expressway.

7.13 The main geometrical standards at the intersection on {reeway /expressway class B.

7.13.1 Stralaht zlignment must be designed for every direction at the intersection or
bending alignment with the radius from the radius value without the one-wing slope
structure or more.

7.13.2 In the scale of intersection the biggest longitudinal gradient on freeway /-
expressway alignment should be applied as table 7: on other alignment the biggest
longitudinal gradient should be from 3% to 5%. The slope length should be syminetrical
to two sides from. the center of intersection. The vertical curve and the slope length-in the

scale of intersection on freeway / expressway is stipulated in table & (item 6.12.2) and on
th‘e road intersected by freeway / expressway in TCVN 4034 - Hx,hway Design
Standard.

It is necessary to have the eye-shot angle at the intersection which the side is as long as’
the braking section (stopping eye-shot) correlative with the grade of intersecting road. In
favorable topography, the side of angle on freeway / expressway shoulid be the same as-
the eye-shot value in item 6.8.

7.13.4 Selecting intersection form, defining turning radius, bending radius connecting
with the outside edge, defining scale, shape, position and dimension of isles, other
detailed design and computation in the area of intersection must Iollow the stipulations of
current intersection design.

'7.14 At the connecting intersection on fresway / expressway class B (vehicles are
allowed to go out / in freeway / expressway), the left-turning and right-turning lanes with
the width of 3,50 required for vehicles going out from freeway / expressway. The length
of left-turning lane includes the angle lane-changing section L, then the speed-reducing
section to stop (S) and waiting section to turn (L.s). The length of right-turning lane just
consist of the angle lane-changing and current-separating section and speed-reducing
section correlative with the right-tuming radius (or the speed on the road intersected by
freeway / expressway).

Depending on the traffic of the straight current and the current turning to freeway /
expressway, there may te thmg lane on the intersecting road or not like item 6.14, the

IR
i
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vehicles must stop 12 cbserve before coming into freeway / expressway. On the freeway /

expressway there must be the speed-increasing section S and the angle lane-changing and

current-joining section Ln so that the vehicles tumn left or right from the stopping point
* after crossing intersection, to join the current on freeway / expressway.

: 7.15 The minimum length of the angle lane-changing and current-separating ot joining
section and the length of speed-reducing or increasing section S in every case of item
7 14 are defined as table 9 and formula of item 7.8.8. When defining § as formula of
item 7.8.8 the value V4 must follow table 10, and the value Vg is defined correlatively |
with each case like item 7.14. ~ ' -

7.16 The length of the waiting section to turning left Ly is measured by meter and the
minimum is not smaller than 30m, defined as follows:
Lch = 21,(.Nu-
In which : )
- 1, is the average distance between two ends -of vehicle weaiting io turn,
measured by meter.
- - N is the average quantity of vehicles tuming left per minute.

-

. & Design of freeway/ _expressviﬁ} base and drainage system

: 8.1 Design of embankment elevation

R ~ 8.1.1 The elevation of the ocutside edge of embanking base at the end sections of tig, '

medium bridge, at the séction with small bridges or culverts or crossing valleys, flooded
fields must be higher than the evaluation flood level (considering emerging water level
and the wave height on talus) with the minimum of S0cm. ’

-3
-3

The frequency of evaluating flood water level in every case is stipulated as 1%
: —

2.1.2 The minimum height from evaluated underground water level, regularly stagnant
water level and from the ground without regularly stagnant water to the bottom of road
surface cover are based on type of base soil as specified in TCVN 4054 — Highway
Design Standards '

89 Soil for embanking freeway/expressway base must be selécied like the one for
highway according to current stipulations and should be taken from mines. We should
not take soil from excavation on the road sides because it cannot ensure the consistency
of soil, makes water stagnant and destroys landscape. If fine sand is used for embanking,
we must select cohesive covering soil capable of avoiding erosion on surface,
simultaneously selecting the method of embanking ensuring the quality of compressing
. cover, specially on talus cover. : :
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The upper layer of sand base require the sandy-clay soil or gravel of 30cm width with the

tightness stipulated in item 8.7.1, (the layer of road surface cover with the incoherent
material is not directly put on the sand base). :

8.3 Evaluation and design must be based on the ful and reliable survey data of geology

and meteorology to ensure the stability of freeway / expressway base under the following
conditions: :

- Highly embankment and deep excavation with the tzlus height of over 12.0m.

- Excavation through rock, erosive, or falling stone areas and the areas with
complicated topographical and meteorological conditions (deluvi, eluvi, weathered

rock, slope-sliding, drifting mud and stone, swamp, seft soil, underground water,
steepest slope areas). - .

- Erosive embankment adjacent to river, stream.

8.4 To help vehicles safely and advantageously running at the high speed, to avoid
erosive soil at the dug section, the freeway / expressway embankment should be designed
as slope like standards in table 3. If the square is limited, the stopping walls or
embanking stone replacing the slope. For the talus on the slope of mountain with the big
‘horizontal gradient, the difficult topography, we can design talus gradient like TCVN
4054 ~ Highway Design Standard. : . :

Table 13 — Talus gracfiént of freeway / expressway embankment (soil talus)

The height of embankment | 1he slope of embankment The slope of excavation
or the depth of excavation

To 1.20m 1:4(1:3) 1:3.0

1.2m 3.0m 1:4(¢1:2) 1:25(1:2)

3.0m 4.5m 1:25(1:1.79 1:2.0(1:1.5

4.5m 6.0m 1:2(1:1.5), 1:75(:1.5

over 6.0m 1:2(1:1.5) 1:1.5

Note:

- . the values in brackers applied to the case of dgj’icuft topography or limited land square.
- Talus must be changed.in the scale of talus height in table 13 (the shape of talus is sreep ar
the top and gradually sippe ar the foor,

8.5 The top of embankment slope is made round with the radius of R = 2.5m, the foot R

= 8.0m; the top of edge of digging base R = 2.5m, the top of the slope on digging base R
= 2H (H is the height of talus, measured by meter). '

8.6 For the coordination between the shape of embankment and landscape, at the digging

_ section into embankment, tzlus should be designed steeply from the middle of the our-
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going secticn to the section of beginning digging (for example, the slope 1 : 2 in the
middle is change into 1 : 3 then 1 ; 3).

8.7 Requirements of compaction index and bearing capacity of embankment

8.7.1 The compaction index of 30cm top embankment at the bottom of road surface
cover must be X = 0.98 1.0 (standard compaction). This requirement must be applied to
embankment, non-embanking and non-digging base and digging base (if natural base has
not got enough compaction index). ‘

8.7.2 The land section of embankment below 30cm mentioned must be compacted with

K =0.95 ( standard compaction). This section with 1.2m depth from the carriage-way
surface must be compacted K = 0.9 0.95 (standard compaction)

-

8.7.3 The ffeeway/ expressway must be designed depending on the standard of structure
of road surface class i in index 1122 TCN 221 — 93 — Procedures of designing soft road
surface cover, correlative with the value of evaluated elastic module 400dz N/em?2 or
more.

8.8 The surface of embankment talus on freeway / expressway must be supported by
measures suitable for geological and hydrological conditions to avoid the erosion of
surface by rainy water, underground water, wave etc. and surface weathering causing
rock and soil falling. : '

8.9 We must not use soil on the natural slope with the horizontal gradient of 50% ‘or

more to embanik. In this case, the supporting works to embanknent (stopping walls, .

laying rock etc.) required. If the horizontal gradient of 20% - 50%, the steps must be
designed before embanking, ' — -

8.10 Design standards for-freeway /expressway base weak soil or peat soil. -

8.10.1 There rnust be the measures ensuring the stability of the whole embankment in the
process of embanking and after reaching the designed elevation and coming into use.

. 8.10.2 Before constructing the finished road surface structure, it requires the measures to

ensure settlement of embankment with a consolidating rate of 90% and /or time
dependent settlement as estimated shall be less than 2cm/year.

If the measures of increasing consolidation speed 1s so expensive and the time of
execution is limited, design consultant must submit the proposzal to make the structure of
imperfect road surface to use timely in the case of base remaining to sink. It requires the

feasibility study (considering the use of road early and the damage of transport expense, -

exploitation and the damage due to the road base repaired after finish sinking) to define
the suitable consolidation index before executing road surface (imperfect).

(LY
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_ . 8.103 The size of embankment on weak soil must be designed correlatively with the

value of sinking.

. 8.10.4 For the embanikiment section on the soft land at the end of ‘bridge, to avoid the
. - unpredicted damage of abutment (its foundation, wing wall etc.) by the negative friction
between embankment and abutment because of embankment sinking, we must make
embankment sinking 90% of consolidation index before executing the parts of abutment.
If not, sub-loading by negative friction and earth pressure behind abutment due to
embankment sinking must be considered in computing and designing abutment
foundation and other parts of zbutment. '

8.11 Drainage system on freeway / expressway must drain water from road surface
quickly te avoid erosion of embankment.

8.11.1 In the low embanking and digging base, there can be narrow ditches of 0.50m
with covers, or gutters of 0.4m-0.5m depth and 2m — 2.5m width, the slope top and
bottom of gutter is made slope and bending, supported by thick grass.

8.11.2 On the curve with one-wing horizontal grade, the water-receiving station such as

gutter with cover or underground pipeline must be placed next to separating line and

pipeline system required to lead water out of embankment; if using gutter with cover, it
- can be encroach the safe line and its cover can bear traffic loading capacity.

8.11.3 We should located the underground vertical gutter in grass-growing line on the
slope top of embankrnent and in the neighbourhood of the slope top of embankment to
"Stop and receive water to avoid erosion of the slope top. We can make stopping ramp by
plastic concrete at the outside edge of the hard line (the urgently stopping line) so that the
hard line can stop and receive water and water from carriage-way surface cannot directly
flow to talus but slope exit to go out of road base. o ‘ :

8.i1.4 Everjf gutter must be supported. The underground pipeline with cover must be
located on valid embankment to avoid water absorption causing sinking. '

8.11.5 The section of leading water out of embanicment, water from the top guter,

. stopping guiter to the foot of the slope top require step, slope and support at the
downstream. :

8.11.6 The evaluated Afrequency of hydrology for the drainage gutter is 4%, for smail
culvert 1%.

) 8.11.7 It require the measure solving the underground water section and exposures of
» underground water capable of effecting the stability of the whole embankment.

B 8.12 The freeway /expressway surface must be designed with the structure of asphalit

conerete or cement concrele road cover and following the standards of the Intensity,

- durability, especiaily the roughness and smoothness index. For this purpose, desigaing
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structure and evaluating intensity must follow principle and method in current procedures
of designing road surface cover in which for the soft road surface it is necessary to study
and design the rough-making layer suitable for the conditions of climate and executing
reality. We should use the material with organic or inorganic conjunction for the upper
foundation of the plastic concrete road surface structure and soil, rock, sand with
inorganic conjuncticn for the cement road surface structure.

.8.13 Design must ensure adhesion index according to the method of experimenting

traffic braking as follows:

- Eqgual to or more then 0.5 for freeway / expressway of grade 100, 120.
- Equal to or more than 0.45 for freeway / expressway of grade 60, 8.

Note: the road surface must be humid before e'x:u'erimeni

‘At the same time we must verify and compare the g *orhetrical roughness index according
t0 22 TCN 65 - 34

Experiment by other methods is only decided by the office of jurisdiction.

The smoothness index is measured by the rule of 3.0m, the acceptable maximum value of
ditch is Smm for plastic road surface and 3mm for cement one.

8.14 In the scale of abutment, the structure of freeway ! expressway surface must be

. located on transitory table of hardness index to ensure good connection between freeway

/ expressway and bridge, especially the selection of the suitable -connecting ditch for
traffic from freeway / expressway coming into bridge easily.

9. Designing and locating toll station on freeway / expressway

9.1 The location of toll gate depends on the toll method:

- If auplymg “the c[ose system”, the toll gate must be located on the branch of going
out / in freeway / expressway and toll is collected according to the length of real
journey on freeway / expressway (giving ticket when entering, collecting money
when exiting).

- If applying “the open system” the toll gate is located somewhere on freeway /
expressway; toll is collected based on the acceptable average distance for every

vehicle.

- If applying “the lump sum collection”, the toil gate must be located at the ends of
freeway / expressway.

Design consultant must depend on practical situation to select the toll method and study
the location of toll gate, especially “the open system’.

37
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9.2 The area of the toll gate requires the following works:

- The isle of separating lane and classifying vehicles. .-

- Control hut, toli hut, ticket hut, '

- Some neighbor parking lots for police work.

- Building for office {management, accounting, data storage, money box, -transport
control, electrical and communicative system).

9.3 Alignment bf section having toll gate.

9.3.1 If toll gate is located on freeway / expressway, the alignment of this section is the
same.as the one of other sections on freeway / expressway. Ifit is on the branch road the -
radius of the curve there must not be less than 1 200m.

9.3.2 Vertical gradient in the scale of toll gate must not be more than 2% = 2.0%.
20 SV

9.3.3 Horizontal gradient in the-scale of toll gate is 2%.
9.3.4 The quantity of traffic lanes is defined zs formula in item 4.3.1; in which Ny in item
4.5.2 but the evaluated duration is 10 years, then Ny is defined as follows: :

-. . For toll gate on n-coming branch road, vehicles get ticket, no cotlection of money:
" from 500 units / hour-lane to 650 units / hour-lane. ‘ '

- For toll gate on out-going branch road, collection of money <arried out: frorm 300
units / hour-lane to 350 units / hour-lane, '

- For toll gate on freewzy / expressway, collection of money cammied out: from 4350
units / hour-lane to 500 units / hour-lane,

We must depend on the evaluation of the vehicle current class to define the number of
lanes necessary for every vehicle class with the same toll. Besides one lane for over-size
vehicles should be located on the right outside of every side. '

The number of lanes ar toll gate should be 1.5 time more than the one on freewav +
expressway.

9.5 The width of lare at w01l gate is from 3.0m to 3.2m. The width of over-size lane is
from 3.5m to 4.0m.

9.6 The overhead space limir in the scale of one lane at tol] gare is stipulared as figure 3.

»
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Figure 6 - the overhead Space limit for one toll gate

9.7 The structure of lane-separating isle at toll gate.

The width of isle is from 1.50m to 2.20m (depending on the tol] method); the surface of
isle is 0,25m higher than carriage-way (figure 6); the length of isle along the road is from
25m to 30m if toll gate is located og branch road and from 30m to 45m if it is on freeway
/ expresswzy. On the surface, two ends of toll isle have ene narrowed section as boat
shape which is far from the isie end with the fength of 1/5 ~ 1/6 of isle and it is made
round, increasingelevation and having signdl line.

The root of toll gate is 5 — 6m large every side from the center of toll gate and over the
height of overhead space limit in figure &.

9.8 The group of cross sections at the center of toll gate (this center is in the middle of
toll isle according the longitude of alignment.

;_This group consists of toll lanes (the quantity of lane determined as item 9.4), the lane-
separating isles, the normal pavement next to the over-size lane on the right (hard

pavement and over-size lane need not isle). The total width of road base at toll gate B,,)
is the total width of all mentioned sections. - '

9.9 The width transition of road base is passed into the center of toll gate.

9.9.1 The width B, in item 9.8 must remain the same in the scale of the length of lane-
separating isle and enlarged the minimum of 20m ~ 25m every side from each end of isle
(if toll gate is on freeway / expressway) and 10m ~15m (if toll gate is on the out/in branch
road to freeway / expressway). :

9.9.2 Outside the 2bove remained iﬁridth, the width of road base is gradually narrowed. .
- . The width of road base outside tol] gate reduced 1/3 (every 3m of the length, 1m of the

width is reduce) symmetrical with centerline. At the point the width reduced the bending
connecting the edge of pavement with the radius of 5m — 15m reguired.

9.10 In itemn 9.9.] and 9.9.2, the construction of cement conerefe road base should be
considered, at least designing the structure of the asphalt concrete road base with the
foundation of material and Organic conjunction.

9.11 In front of each toll lane the barrier must be placed to stop vehicles if necessary
(excluding over-size traffic iane). Around toll hut, protective balcony required. The
office. of toll hut requires- enough equipment for toll staff, installing communicarive

3%
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system and necessary devices. For multi-door toll gate with heavy wmaffic, it neesds
underground ditch for toll staff. . :

10.
expressway

Protective measures, facilities and environmental protection on freeway /

10.1 Protective measures, transport safety must follow this standard:

10.1.1 On separating line there must be 2 protective baiconies (made of steel or cable)-
with back to each other (figure 7) or one steel double balcony in these casas:

10.

e

The width of separating line is less than 4.50m. A
The width of separating line is from 4.5m o 6.0rn but anticipated traffic after 5 years
(from the time of using ) reaching at 4000 unit /day-night / lane.

At the curve with the radius less than the normal smallest radius, along the length of

curve. i
On the right and from this end to that end of pooctich or the column foot of the road-

crossing works.

1.2 On the separating line thers is a cover of 0.5m — 0.75 width and hard protective

—wall is made of concrete (figure 7), the wall must be foot-buried or connected with steel
pin to stick into cover. : :

o& réng daL mga

o @ o 3

Figure 7 - protective balcony of shaped sieel or hrard protective wall at separating line

1) Enlargement section 0.23m
2) The minimum distance o the edge of freeway / expressway is i.9m

10.1.3 On the grass-growing pavement there must be a row of protec:ive balcony of steel

or

cable in these cases:

Along the length of curve with the radius less than the normal smallest radius,
excluding the case that this curve is on the low dug, embanksd section with the
gradual siope roof and'the edge ditch having cover.

Ths embarkment height is more than 4.0m. _

The embankment height is more than 1.0m but there is no the sicpe roof but stopping
wall or abutment wing.
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- In the area the column foot of signal panel or abutment of road-crossing bridge.

10.1.4 There must be hard protective wall (concrete) along the length of embanked
section or sections uneven with the below 5.0m or more, ) .

10.1.5 In cases ofitem 10.1.1 to 10.1.4, the edge side of balcony or protective wall must
be at least 1.0m far from the edge of road surface, 1.0m from the pillar surface or the
columnn foot of signal panels, 0.30m from the edge of road base, their height is from
0.75m ~ 0.85m from. )

Steel for balcony must be 4mm thick and plated, its section of teeth style (2 teeth) is-
300mm - 350mm high. Steel balcony is unchangeably connected with supporting
columnn through wedging block. The steel supporting column with the diameter of
110mm - 210mm or steel of U style from 100mm — 125mm is buried from 70mm -
120mm. The beginning sections of protective balcony must ensure the longitudinal
attachment capacity of the whole row by gradually lowering the beginning section to the
ground in the area of 12m. The distance between the column of balcony is from 2m to 4m
(or less in the bending section).

The balcony of cable style requires cable diameter of 19mm — 20mm, longitudinally-
- connected with supporting column by 2 - 4 strings, the upper string is 10cm - 25¢m far
“Irom the top of column, the distance among column and the longitudinally connecting

~ way are the same s steel balcony.

-10.1.6 The barrier of steel net (or other materials) with its minimum height of 1.50m
must be buiit at the section where people or animals can suddenly cross road. This -
barrier is placed at the edge of land for freeway / expressway. :

10.2 Direction-showing design

Beside the drawing line at the edge of road surface, one direction-showing line mentioned
“in item 5.3.2 need some marker pin (to show direction at night or under rainy condition
when direction-showing drawing line is hardly visible}, coordinated with protective

balconies and plants.

10.2.1 Marker pin can be made of ellipse, square, round concrete with the diamerer or
side of 12cm — 15¢m which placed symmetrically on two road sides 25¢m 30cm far from
read edge, 1.00m - 1.05m higher than road edge and 35c¢m — 4cm underground.

Marker pin must be placed on the whole alignment, éxcluding the section with protective
balconies mentioned in item 10.1. The distance between marker pin is:

- 50m on the straight section and the curve with the radius R of 500m or more.

- 15m on the curve with the radius of 140m — 200m (each curve has at least 5 marker
©  pins). '

(A
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thz section with protectwe balconies, marker pins can be coordinated with suppoz‘tmCI

wman at the same height (higher than baicony) or connecting one part of marker pin on
.2 toy” of supporting colurmn.

any -ase, marker pin must be paintéd luminously (a yeilow line of 4cm width, 18cm
.2ight at the body of marker pin at the side towards carriage way on drawing line

~nerdiag to “Regulation of Highway Signals™), the position of luminous paint 15 30cm —
I :n far from the top of columan. '

Ly

2.2 Growing plants to show directicns

s should grow the high plants Wlth stralg ht body, straight and long root at separating
ine or in the area of 3.0m in item 5.11.1 so that driver can recognize direction from far
iistance (detailed design and verification by perspective photos reguired).

10.3 Signals panels on freeway / expressway
10.3.1. Design of signal panels must aim at these purpose:

Contributing to stipulations of vehicle class zllowed {0 run (1tern 4.1) and t"anspoﬂ
regulations on freeway / expressway.

Give information about related road network, joumey (distance, km) directions and
1ntcrsections accident precautions, service system along freeway / expressway

e necessery information must be repeated by signal panels {on the column or on the
-octich) and drawing line, symbols and signs. This coordination must be identical.

2 The position, structure (material, size, font, color eté.) of signal panels, drawing
s (horizontal, vertical, font, signs) must follow stpulations in “Regulations of
‘way signage” and correlative with “Multi-lane road or traffic at high speed™.
~.3 In any cases, signal works must not eacroach safe line including encroaching

‘e, if signage is placed on road-crossing panes, the vertical overhead space limit must
‘w item 4.7,

4 The signal panels on freeway/expressway must be made of re[lecnon glass or

sous maternals.

For connecting intersection, signal panels is put at place driver can see it before
onds (the panels shows directions according to the chart of interchange).

>reventing glaring by opposite headlight at night

o
(8]
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10.4.1 If freeway / express way has large separating line (spare land) so that the distance
between two orbits of opposite traffic is more than 12m, it need not anti-glaring measure.

10.4.2  Ant-glaring measures musi be 2mange on separating line of freeway /
expressway, of growing herbs, placing light-stopping wall of 1.50m. Herb should have

leaves all the year round, each herb is fram 2.6m - 3.0m.

10.5 Light must be placed at the folliowing section:
- Whers there is toll gate.
- In tunnel

Besides, there should be light at:

- The area of intersection on fresway / expressway. -

- The section vehicle just going out from freeway and seeing one light section {such as
industrial zone, airport)..

- On the right of technical service center.

- At the important signal panels.

10.5.2 Light index is measured by the average light on freeway, expressway from cd/m>
to 2cd/m?’ (candela/m?). : '

The equai light on carriage-way showed by the lurninous ratio berw.esn the darkest place
and lightest place shall not more than 1:1.3 according to the vertical alignment and 1:2.5
according to the horizontal alignment of carriage-way, ' '

10.5.3 From the light section to the non-light section, light rnust be gradually reduced by
the decrease of the average illumination index from 2ed/m? to Ocd/m? in the minimum’
section area of 250m. If the section requiring light is less 250m far from each other the
light should be continuously kept ar the section between them, -

10.5.4 The lamp should be put on the column of i12m - 15m height arranged in the
horizontzl line at the separating line or on the freeway / eXpressway pavement or onl both
the separating line and the pavement (horizontally straight or uneven). The distance

_between the column must be computed suitably for itera 10.5.2 and 10.5.3.

10.6 The service works on fresway / expressway

10.6.1 Along the freeway / expressway there should be the following service works:

- Every 15km ~25km thers is ope parking lot outside the area freeway/expressway
base. Here passer-by can stop to relax, do maintenance. This arez czn be tens of
merter 1o hundreds of meters far from freeway / expressway.

- Every 50km - 60km there should be 2 technical service center (capable of supplying
petroi, repainng) and facilites such as restaurant, toilet, hotels.

"
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- Every 120km tc 200km there should a big service center (capable of repainng.
supplying and receiving tourists etc.) basing on the quantity and class of guests. It
also requires a real parking lot.

10.6.2 Coordmanon with the cities along freeway / expressway in building the service
works

The out/in-coming section to parking station or service works requires speed-
increasing/decreasing iane with the elements as stipulated in item 7.15.

10.6.3 The parking station along freeway /expressway should be at the good scenery:

- Parking lot for a while: for 1 — 3 units ¢f vehicle with a relaxing hut and tourisz map.
- Parking lot for long time: many vehicles with restaurant and post office atc.

The. service works must be located at the favorable place, not stopping eye-shot to the
slope or bending and far from intersection; the out—comg way must be more than &m and
the maximum speed of demfh

These service works should be purt regularly and symmerrically (nearly opposite, it can
see each other if uneven) and have the same advantage. The restaurant, hotels can be
arranged at the same side and vizduct or tunnel under freeway/expressway for passenger
requ-ircd. Parking lots can be at two sides of freeway / expressway.

The scale of service works must be based on trafnc traffic current, number of passenger
for each kind of service.~

The spare post office should be put along freeway / expressway with the distance of 2 —
5km and at wo ends of big works (bridge, tunnel). They are located on the grass-
growing pavement, behind baiconies or protective walls and symmerricaily each other ar
two sides. One post office must not be located in the area of separating line.

10.7 The requirements must be considered in designing freeway / expressway 0 protect

"~ environment along freeway / expressway:

- Protecrive measures to agriculture, forestry, and water source
- Landscaping improvement

- Preventing noise, dust and sewer by traffic.

- Travelling of residents along freeway / expressway.

10.7.1 To protect agricuiture, forestry, and water source there must be measure cof
restoration of excavated location for cultivated land; consideration of the effects of
service works to surrounding water sources; control of deforestation around frasway
expressway and anti-erosive measures. For the bridge it is necessary 1o compare and
select viaduct instead of embankment to save cultivated land. '
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- 10.7.2 The measures of proteciing and improving landscaping must foliow stipulations in
- item 6.14.1.

10.7.3 To improve environmental poliution by dust and sewer the following measures
must be paid attention rto:

- The main solution is that there is no traffic jam on" freeway / expressway (the lower
vehicles run, the more dust and sewer emit), therefore computation of traffic capacity
must be considered (itern 4.6), it is necessary to consider design sub-lane of going up-
slope near residentiai area and focus on transport administration measures.

- At the branch road of coming to freeway / expressway there should be the section to
wash vehicles or the transitory section of the mjnimum length 30m with the high-
grade surface to limit dirty vehicles into freeway / expressway.

10.7.4 The acceptable noise index for the residential area along freeway / expressway is
from 45 dB/A to 55dB/A (A: the value of the biggest noise index measured outside the
house towards freeway / expressway 2.0m).

At the edge of freeway / expressway base, the noise index by traffic is defined as follows:

-

Lo=24+20logN (1)

: Of which '

. . - Lgis the noise index, measured by dB

T - - N is the traffic in one hour, measured by unit/hour.

The noise index L, is far from noise-causing position (centerline of freeway /
expresswzy) with the horizontal distance of R,, measured by meter, defined by the
formula: ' B : ’ ' ' o

Lo=Lg—-25 logR—", (2) :
. RO
Of which
- Lo is the noise index at the edge of freeway / expressway base, measured dB.
- Re is the distance from the centerline to the edge of freeway / expressway base,
measured by meter. '

L ~After coordinating formuia (1) and (2), we can anticipate the noise index for the
IR residential area R, measured by meter.

- 10.7.5 If the housing area is too near freeway / expressway the anti-noise measures can
be applied: '

e -
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- - Building the sound-stopping wall of 3 - 3.5m height close to the edge of freeway /
. expressway base (enlarging base), the wall is made of sound-stopping cement of

R  installed concrete slab.

Skl el
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- - Sound-stopping embankment with the width of top of 2.0m, high enough to create the
sound-stopping_area (from the center of carriage-way to the edge of embankment

top).
- Growing grove of plants outside the ares of freeway / expressway.

To ensure travelling of local residents, since feasibility study stage the favorable and
economic system of gathering road, viaduct must be considered. Besides, designer must
pay attenticn (© plan, constructive management around freeway / expressway.

10.7.7 The position of zlignment and technical standard of gathering road depend on
transport requirement at present and in fature from 5 — 10 years (kind of vehicles; traffic,
etc.) for public use (see item 7.10.1).

To ensure the function of freeway / expressway, the gathering road is completely
separated from freeway / expressway (if it is in the area of fresway / expressway in irem
5.11 there must be stopping barrier as item 10.1.6).

L. -

. 10.8 The construction of maintenance and service works for freeway / expressway must
be in design of project and follow the regulations of Vietnam Highway Department.
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