ANNEX 11: ROAD AND BRIDGE DESIGN AND
CONSTRUCTION STANDARDS AND SPECIFICATIONS

To the Agreement between and among the Governments of the Kingdom of
Cambodia, the People’s Republic of China, the Lao People’s Democratic Republic,
the Union of Myanmar, the Kingdom of Thailand, and
the Socialist Republic of Viet Nam for the
Facilitation of Cross-Border Transport of Goods and People
(hereinafter referred to as "the Annex™)

The Governments of the Kingdom of Cambodia, the People’s Republic of China, the Lao
People’s Democratic Republic, the Union of Myanmar, the Kingdom of Thailand, and the
Socialist Republic of Viet Nam (hereinafter referred to as "the Contracting Parties™),

Referring to the Agreement between and among the Governments of the Lao People’s
Democratic Republic, the Kingdom of Thailand, and the Socialist Republic of Viet Nam
for the Facilitation of Cross-Border Transport of Goods and People, originally signed on
26 November 1999 at Vientiane, amended at Yangon on 29 November 2001, acceded to
by the Kingdom of Cambodia at Yangon on 29 November 2001, acceded to by the
People’s Republic of China on 3 November 2002 at Phnom Penh, and acceded to by the
Union of Myanmar on 19 September 2003 at Dali City (hereinafter referred to as “the
Agreement”),

Referring to Articles 3(b) and (n) of the Agreement to the effect that Annexes and
Protocols contain technical details or time- and/or site-specific variable elements and
that they form an integral part of the Agreement and are equally binding,

Referring to Article 36 of the Agreement, as amended, per which the Agreement may be
signed and ratified or accepted and enter into force separately from the Annexes and
Protocols,

Referring to the Ninth GMS Ministerial Conference held in Manila in January 2000, the
Seventh Meeting of the Subregional Transport Forum held in Ho Chi Minh City in August
2002, and the 11" GMS Ministerial Conference held in Phnom Penh in September 2002,
where the Governments agreed to a work program to finalize the Agreement and its
Annexes and Protocols by 2005, and

Referring to Article 25 of the Agreement, calling for this Annex to provide technical
details,
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HAVE AGREED AS FOLLOWS:

Article 1: Overview of Standards

An overview of the road design and construction standards is provided in Table 1.

Table 1

Highway Standards

Primary (4 or more

Class | (4 or more

Highway classification lanes) (control access) lanes)
Terrain classification L R M L R M
Design speed (km/h) 100- 80-100 | 60-80 80- 60-80 | 50-70
120 110
Right of way (50-70) ((40-60)) (50-70) ((40-60))
Width Lane 3.75 g?g 3.50-3.75
(m) Shoulder 1.50-3.00 250 1.50-3.00 1.50-
2.50
Min. horizontal curve radius 390 230 120 220 120 80
(m)

Type of pavement

Asphalt/cement concrete

Asphalt/cement concrete

Max. superelevation (%) 7 (B-7) (8) ((6-8))

Max. vertical grade (%) 4 | 5 | 6 5 | 6 | 7
Min. vertical clearance (m) 4,50 [5.00] 4.50 [5.00]
Structure loading (minimum) HS20-44 HS20-44

Highway classification

Class Il (2 lanes)

Class lll (2 lanes)

Terrain classification L R M L R M
Design speed (km/h) 80-100 | 60-80 40-60 | 60-80 | 50- 30-60
70
Right of way (40-80) ((30-40)) 30-40
VVidth Lane 3.50-3.75 3.00[3.25]
(m) Shoulder 1.50-2.50 1.50- 1.50[2] 1.0-
2.00 1.5[1.5]
Min. horizontal curve radius 200 110 50 110 75 50
(m)

Type of pavement

Asphalt/cement concrete

Double bituminous

treatment
Max. superelevation (%) (10) ((8)) (10) ((8)
Max. vertical grade(%) 6 | 7 | 8 6 | 7 | 8
Min. vertical clearance (m) 4.50 4.50
Structure loading (minimum) HS20-44 HS20-44
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Notes:
1. Abbreviations;
L = Level Terrain

2. {( ) =Rural

M = Mountainous Terrain

{(( ) = Urban

3. [ ] = Desirable Values

4. The right-of-way width, lane width, shoulder width and maximum superelevation
rate can be varied if necessary to conform with the Contracting Parties’ design

standards.

R = Rolling Terrain

5. National standards for structure loads may be applied.

Article 2: Classification

(@)

(b)

(©)

Routes and corridors designated in Protocol 1 of the Agreement shall be
classified as shown in Table 2:

Table 2
Classification
{Based on Asian Highway Standards by UNESCAP 1995)

Classification Description Pavement Type
Primary Access-controlled motorway Asphalt or cement
concrete
Class | 4 or more lanes highway Asphalt or cement
concrete
Class I 2 lanes Asphalt or cement
concrete
Class IlI 2 lanes (harrow) Double bituminous
treatment

"Primary" class refers to access-controlled motorways. Access-controlled
motorways shall be used exclusively by automobiles. Access to motorways
shall be at grade-separated interchanges only. Motorcycles, bicycles, and
pedestrians shall not be allowed to enter motorways in order to ensure traffic
safety and the high running speed of automobiles except when allowed by
domestic legislation and regulations. At-grade intersections shall not be
designed on motorways, and the carriageway shall be divided by a median
strip. This class was included in the classification in view of the recent
development of motorways in GMS countries.

Class lll can be used only when the funding for the construction and/or land
for the road is limited. The type of pavement should be upgraded to asphalt
cohcrete or cement concrete as soon as possible in the future. Since Class
is also regarded as the minimum desirable standard, upgrading of any road
sections below Class Il to comply with the Class Il standard should be
encouraged.
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(d)

(e)

v

(@

Future traffic volume projected for 20 years after completion of road
construction/improvement (called projected daily traffic volume hereinafter)
should be used to determine the class of road as described below.

It is recognized internationally that the presence of heavy vehicles and
slow-moving vehicles greatly influences the design of a highway. Therefore, in
this classification system, it is proposed to use the "Passenger Car Unit (pcu)"
approach, which is widely used for design purposes in Asian countries.

The traffic volume of light vehicles does not need to be taken into account if
exclusive lanes for light vehicles are provided. Flow coefficients for heavy
vehicles can be increased if the road is located in a mountainous area.

Class of road is determined as follows using "pcu" as an index representing
traffic volume:

(i Determine "PDT" or "projected daily traffic volume (pcu/day)" using
projected traffic volume by vehicle type (vehicles/day) and flow
coefficients.

(ii) Determine "K value”, which is the ratio of the 30th highest hourly traffic
volume over onhe year (pcu/hour) to annual average daily traffic
{(pcu/day). Traffic count data on a road section, which has similar
characteristics as the planned road, can be used. The K value is
usually around 0.10.

(iii) Determine "D value", which is the ratio of heavy directional peak hour
(30th highest) traffic volume (pcu/hour) to both directions peak hour
(30th highest) traffic volume (pcu/hour). The D value usually ranges
from 0.55 to 0.60, although it could reach 0.80.

(iv) Calculate "PPHT" or "planning peak hour traffic volume (pcu/hour)”
using the formula PPHT = PDT x K x D. PPHT represents projected
heavy directional 30th highest hourly traffic volume (pcu/hour).

) Divide PPHT (pcu/hour) by 1,800 (pcu/hour), which is widely
recoghized as the standard capacity per one lane, and round up the
calculated value to determine the number of lanes in one direction.
Multiplying by 2 gives the required number of lanes (both directions).

{vi) Determine the class according to the required number of lanes
determined in step (v). "Primary" class can be used if the development
of an access-controlled motorway is needed.

Article 3: Terrain Classification

The terrain classifications shown in Table 3 shall be used.

Table 3
Terrain Classification
Terrain classification Cross Slope
Level (L) 0 to 9.9%.
Rolling (R) 10 to 24.9%
Mountainous (M) 25% or higher
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Article 4: Designh Speed

The relation between design speed, highway classification, and terrain classification
is shown in Table 1 in Article 1. A design speed of 120 km/h shall be used only for
Primary class (access-controlled motorways) roads that have median strips and
grade-separated interchanges. Recommended design speeds for urban areas are
as follows:

Class Primary 80- 100 km/h

Class | 60-80 km/h
Class |I 50-60 km/h
Class [ 30-50 km/h

Article 5: Cross Section

(@)

(b)

The dimensions, such as right-of-way width, lane width, and shoulder width,
are shown in Table 1 in Article 1 for each highway classification.

It is highly recommended that pedestrians, bicycles, and animal-drawn carts
be separated from through traffic by provision, where practical, of frontage
roads and/or sidewalks for the sections where smooth traffic is impeded by
the existence of this local traffic.

Article 6: Horizontal Alignment

(a) Horizontal alignment shall be consistent with the topography of the terrain and
should provide for safe and continuous operation at a uniform design speed.
Horizontal alignment must afford at least the minimum stopping sight distance
for this design speed.

(b) In the design of highway curves it is necessary to establish the proper relation
between design speed and curvature and also their joint relations with
superelevation and side friction. Radius of curvature may be calculated from:

R=_ v
1275 (e + 1)
where v =  Design speed (km/h)
e = Rate of roadway superelevation m/m
f = Side friction factor
R = Radius of curve (m)
The recommended side friction factor is shown in Table 4.
Table4
Recommended Side Friction Factor
Design
speed 40 50 60 70 80 90 100 | 110 | 120
(km/h)
Side friction | 4 16 | 0,16 | 0.15 | 0.15 | 0.14 | 0.13 | 0.13  0.12 | 0.11
factor







