10.8.3 Design of Special Bridge (Thai Binh River Bridge)

(1)

2)

General
1)  Definition of Special Bridge

“Special Bridge” is the terminology for the stypical Thai Binh river bridge
which is depicted in Figure 10.5, consisting of eleven (11) spans. This
bridge can be divided into two distinct portions when viewed in terms of
structural characteristics : : : o

- One (1) prestressed ‘concrefe continuous box girder bridge
(65 m + 105 m'+ 65 m) for main spans with effective width of 11.0
meters; and - ' S

- Two (2) ﬁrestressed concrete simple box girder bridges (4 x43.0m +
4 x 43.0 m) for approaches each with an effective width of 11.0 meters.

It should be noted that the above-mentioned Thai Binh River Bridge will
constitute an integral part of Pha Lai Bridge. The Pha Lai Bridge consists of
the Thai Binh bridge and two types of viaducts to avoid flooding. The
overall length will be 1,433 m (575 m + 858 m). - ' '

2) Background

Preliminary designh of the Pha Lai bridge was carried out by TEDI in 1994.

 The study team collected relevant data and analyzed the technical

problems conceived in the preliminary design. TEDI's design is systematic. |
involves answers for the matters to be clarified in the feasibility study
stage. However, the study team cairied out a review of TEDI's design in
the light of the following conditions. ' :

1

Adopted design standard; ,

Results of supplemental surveys (i.e. soil investigations);
Fase of construction and constriction economy;

Bridge aesthetics.

Site Conditions
1) Terrain and Hydrological Conditions

The Thai Binh River, which the special bridge crosses, is approximately
550m wide and has dikes on both sides. The river course is almost straight
at the proposed bridge site. At a point about 1 km north of the proposed -
bridge site, the Thuong River and the Cau River flow into the Thai Binh
River. In the south, the Thai Binh River meets the Duong River, which
carries the water from the Hong River (Red River), at a point 5km
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3

downstream of the proposed bridge site. The location of the bridge was
selected due to the complicated nature of these tributaries.

In the rainy season from June to August, the water level of the Thai Binh
River rises nearly to the top of the dikes and the water depth reaches
approximately 13 m. In the dry season, the water level comes down to
approximately 5m water depth and the width of the water surface becomes
approximately 230m.

Flood water level and discharge at 100 years frequency are given as follows:

- Flood Water Level :  +7.94m
- Discharge o 4,860 m3

At present, as there is no bridge crossing for the Thai Binh River and a

ferry is being operated at a place 500 m upstream of the proposed bridge
site. Thai Binh River is relatively busy, as there is a large scale coal

thermal power plant on the east bank upstream. .

'2)  Geological and Soil Conditions

According to the soil investigations carried out by‘the study team and the

information from TEDI's Feasbility Study, geological conditions at the
proposed bridge site are shown as follows: :

- The bearing stratum, which consists of sandstone, is located
approximately 15 - 20m below the existing ground level near the dikes.
The bearing strata incline toward the center of the river and the depth -
from the ground level reaches 30 m at the middle of the river.

- The layers above the sandstone consist of several loose layers of sandy
soil and silty soil with N-values ranging from 3 to 6,

Design Conditions
1) Design Load
a. Design Live Load

Design live load to be applied is 125% of HS 20 - 44 (Truck loading) or
125% of HS 20 - 44 (Lane loading} whichever produces the maximum

stress. These live loads slightly exceed V]elnamesc standard H30 or
XB 80.

b. Seismic Force

As shown in Paragraphs 7.3.2, an acceleration coefficient of 007 is

applied.
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c. Other Design Loadings |

Other design loadings follow the standards mentioned in Paragraph
7.3.1. ' '

2) Design Flood Water Level
a. Frequency of Design Flood

In accordance with the government standard the design frequency of
100 years is applied (refer to Paragraph 7.4.1 for further descriptions).

b. Design Flood Water Level

.According to the data from Ministry of Water Re.sour:ces, the design
flood water level of 7.94m (100 years frequency) is applied.

3) "Na\}igation and Flood Clearance
a. Navigalion Clearance

In accordance with TCVN -5664 -1992, the Thai Binh River is classified
as Class TIl and navigation clearance is specified as follows :

- Horizdn_ial Clearance : . 50m
- Vertical Clearance . 7 m {from + 7.05 of flood water level at
' - 20 years frequency)

" b. Flood Clearance

Provided clearance between design flood water level and the lower
surface of girder is at 0.5 m in accordance with the government
" standard (refer to Paragraph 7.4.2). :

4) Cross Section of Bridge Decks

See Figure 10.7 for the recommended typical cross section.

a. ‘Highway Class ~© ¢ Class Hl in flat texrain
b. Number of Traffic Lanes : 2-lane2-way

¢.. Lane Width - 1 35m

d

. Shoulder/Bicycle Lane: o 2.0m
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Figure 10.7 Cross Section of Bridge Deck, Special Bridge

| Bridge Length and Span Arrangement |

1) Bridge Length
The total bridge leagth is 579 m to clear existing dikes.

2) Main Spans and Approach Bridges

- The width of water surface in the Thai Binh River fluctuates from 230 m fo

550 m annually as mentioned before. Therefore, the bridge is divided into
a main bridge and two approach bridges. The main spans are required to
provide navigation clearances.

3) Factors Governing the Span Arrangement of Main Spans

The factors governing the determination of span arrangement of the main

_spans are as follows:

- The center span must have sufficient width to ensure navigation
clearance and the fluctuation of channel must also be taken into account;

- Navigation clearances should be maintained during the construction
period of approximately 3 years; |

- Future change of the position of main flow of the river must be taken
into account if the expensive dredging work to maintain navigation
channel should be avoided; B

- Construction cost including substructures and foundations, is also an
important factor to determine the span arrangement because the bearing
strata are found at a depth around 30 m. ' :

4) Factors quéming_ Span Arrangement of Approach Bridges

The approach bridges are planned on the sections where the river bed is
exposed in the diy season. Therefore, span length of approach bridges has
no limitation from the view point of navigation clearance. However,
considering the obstruction ratio by piers to the sectional area of the river
and harmony with the main spans, span length may vary from 30 m to
50m. S _ -
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®)

The span arrangement of side bridges is recommended in Paragraph 8.7.3.
(5) because it is necessary to consider censtruction cost. : ‘

Design of Special Br.idge

1}  Superstructure

‘Based on the relationship between span length and normal bridge types,

the superstructure types for the main spans and approach brldges are
selected as follows: : '

Main Spans : PC Continuous Box Girder Type
Approach Bridges  :  PC Simple Box Girder or PC I- Girder Type -

In order to determine the span arrangement for the main spans and the
approach bridges, three alternatives with different span arrangement were
compared, from the view points of ease of construction, construction cost
and period, aesthetics, navigation safety, and maintenance (Table 10. 24).

Alt. -A : 31mx54+ (d0m+63mx3+40m) + 31 m x5
Alt. -B : 395mx5+ (30m+80m+50m} + 335m x5

Al -C 43mx3+(65m+105m+65m)+43mx3

As a result of the companson Alternative-C is recommended because of
superior navigation safety, maintenance and easc of construction and is
flexible to the change of the position of main ﬂow of the river.

The study team recommends an adoption of double walled piers for the -

- center span of 3-span continuous bridge to mitigate negative maximum
- bending moment :

The PC box girder type is adopted for the approach bndges for the acsthetlcs
“which are superior compared to PC l-glrder type in constant girder depth

and desigi.

2)  Substructure

a. Abutment

The: height of the abutments will be 10 m to 12 m (at the east bank),
Therefore, the reversed-T type is adopted.
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3)

b. Pieré

The wall type is adopted for piers to provide smooth flow of wa__tef.
Foundation |

a. Main Spans

The depth to the bearing layer ranges from 15m to 30m. Therefore, a

- type of pile foundations is adopted. Caisson type will not be suitable -

because of excessive economical and expeditious horizontal forces. It
is also inferior in terms of construction cost compared with pile type
foundations. - '

-In case of the smnperstructure with a long span and larger dead weight,

utilisation of large diameter pile is preferable, as it would save
construction cost and time. This is considering that the current, cast-
in-place RC piles (Dia. 1.5m) are adopted

b. Footing Type for Main Spans (Figure 10.8)

As the water depth in the dry season is around 5m, the following
alternatives are compared. :

Alternative - A : Footings below the river bed

Alternative - B :  Footing above the water level in dry season

ALTERNATIVE - A ALTERNATIVE - B

- RWEROED ';l—j"’*’ i ""LLM‘II__ i - L

] RIVER BED

47 ¥

T 'l TEnEY

Figure 10.8 Fooling Type for Main Spans

Alternative-B is superior in ease of comstruction because the
construction of sheet pile cofferdams are not required, however the
Study Team recommends Alternative - A based on the following
reasons; '

. ,Aifemative - B requires fender éyste_fh’s to protect foot'ings, from
collision by ships; . _
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10.9
10.9.1

- Alternative - B is inferior in the aesthetic aspect due to the footings
exposture above water level in dry seasons;

- Cost-saving is negligible in Alternative - B.
¢. Approach Bridges

The precast RC pile is adopted considering the nature of
superstructure, construction cost and ease of construction. This type is
widely utilized in Vietnam.

(6) Construction Plan
1} Construction Method and Procedure
a. Superstructure

The adoption of precast block erection method is recommended for
the erection of PC box girders to shorten the construction period.

b. Substructure and Foundation

The piers for main spans will be built in a cofferdams after piling from
pontcon is completed. The piers of side bridges will be built when the

river bed is exposed during the dry season.
2) Conslr\uciion_ Period

The construction period of the special bridge is estimated at approximately
28 months based on the construction method mentioned above.

Preliminary Pavement Design

Design Conditions

The pavémenf layers and their thickness should be determined based on the
following factors governing the design {flexible pavement design) : _

* Traffic;
¢ Strength of subgrade; and
* Construction materials adopted to the pavement layers,

In most of the prevailing pavement design guides, traffic is expressed in terms
of the cumulative single axle loads of 8,200 kg (18-kip), over the design life of

~the road.” The number of equivalent axles is computed mainly based on the

number of commercial vehicles, in particular, heavy vehicles such as buses and .
trucks. ‘ S e ‘

‘The truck factor per vehicle computed from the equivalent single axle is

assuimed to be 1.0 up to the year 2000 since an axle load of 6.0 tons is generally
the acceptable maximum on Vietnamese roads, and a total vehicle weight of
more than 13 tons is allowed only by permission of MOT. 1t is expected that
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10.9.2

these limitations will be revised to adopt larger axle load limit by the year 2000
to meet the improvement of roads and bridges. The truck factor will also be
increased to 3.0 by the year 2015. A value of 2.5 for truck factor has been applied
for the computation of cumulative 18-kip equivalent single axle loads (ESAL).
In case of bus factor, 0.7 has been used for the computation.

The strength of subgrade will govern the thickness design of pavement.
Commonly the strength is expressed by California Bearing Ratio (CBR) value
determined by laboratory testing. A CBR value of 4.0 to 6.0% is adopted in the
computation of pavement thicknesses. . _

As for the pavement surface, asphalt concrete is employed in the pavement
design, since bituminous surface treatment is only applicable for the roads
which have less traffic, that is, those carrying less than 0.5 million equivalent
single axle loads over the road lifetime.

There are three types of materials suitable for the base course, i.e.,, asphalt
treated, cement treated and graded crushed-stone base courses. Aspha]t_treated
base course is applied in this study. River gravel is usually used for the subbase
course, : -

Design Fealures :

Based on the above discussion, AASHTO (1972 and 1986) and Japan Road

~ Association standards have been used to design the thickness of the pavement

layers. The design condition is indicated as follows:

- Design life : 20 years
- Regional factor : 5 (Roadbed materials wet)
- Terminal serviceability index : 25
- Truck factor : 25
- Bus factor 1 07
- CBR of Subgrade - : 4~6%
- Cumulative 18-kip equivalent
Single axle loads : 125x108

The result of the computation requires the pavement thickness as shown in
Figure 10.8.

Asphait Concrele t=10cm

Surface Course _
v AsphaltTreated t=20cm
. . BaseCourse

Subbase Course t= 30cm

Figure 10.9 Recommended Pavement Layer T hicknesses )

10-53



Chapter 11

CONSTRUCTION PLANNING



11.1

11.2

CHAPTER 11 CONSTRUCTION PLANNING

General

The construction planning study is mainly comprised of i) establishment of
construction method and i) preparation of construction time schedule. The
result of the study wilt be utilized in the construction cost estimates and further
reflected in the establishment of a project implementation schedule.

Basic Conditions of Construction Planning

(1) Stage Construction

Since the project necessitates large scale construction work, it is desirable both
economically and technically to phase the construction over a period of time.
Stage construction approach has been exercised in the early stage of the study, in
case of Noi Bai - Bac Ninh section. As the result of the study, the development
of a new highway between Noi Bai and Bac Ninh has been planned in two
stages in order to optimize the investment schedule :

Initial Stage : Construction of a 2-lane 2-way highway for the entire length.

Final Stage : Widening from 2-lane to 4-lane for the entire length to
attain higher speed and greater capacity.

There are three alternative methods to widen the initial 2-lane carriageway to
the final 4-lane carriageway as shown below.

METHOD - 1 METIOD - 2  MEFNOD-3

Method -1 : Both earthwork and paving executed only for 2-lane cross-
section in the initial stage. Future widening of earthwork
and pavement on one side.

Method -2 : Both earthwork and paving executed only for 2-lane cross-
section in the initial stage. Future widening of earthwork
and pavement on both sides.

Method -3 : Initially earthwork for the final stage construction and 2-lane
' ‘pavement at the center. The future pavement widening te
outer Janes.

Among these 3 methods, Method - 3 has the higher degree of completion in the
initial stage construction, but the initial investment would be too large and
difficult to attain a reasonable economic return.
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When the forecast traffic volume in the initial stage is at a modest level,
Method-1 or Method-2 is normally adopted. . Considering the following
advantages compared with Method 2, it was concluded to adopt Method-1.

- Elimination of bridge widening difficulty in adverse subsoil conditions;
- Enhancement of traffic safety during final construction stage; and
- Less demolition and reconstruction of slope protection facilities.

(2) Framework of Construction Planning

Construction planning is developed in the framework of the following
constructions taking into account the Highway No.18 improvement strategy.

Section No. | Section ~ Construction Phase
1 Noi Bai - Bac Ninh- Initial Stage
2 Bac Ninh - Chi Linh ~ Initial Stage
3 Hong Gai - CuaOng Initial Stage
4 - Cua Ong - Tien Yen - Final Stage
5 Tien Yen - Bac Luan = Final Stage

"(3) Quantities of Major Work Items

Selection of construction method is based on the actual work quantities and site
conditions. :

(4) Road Network for Hauling Materials

The construction involves the hauling of a large quantity of embankment/
- pavement materials. Basically the project area is provided with a sufficient road
network. However, the pavement conditions of the existing local roads
sometimes lack strength. Pavement strengthening/repair will be necessary but
construction of new roads is unlikely.

In the Noi Bai - Bac Ninh section, the construction should be executed in
sequence in order to use the new road as a pilot to so that it may be utilized in
transportation of materials, also using the parallel provincial highways in order
to expedite the construction.
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11.3  Construction Method
11.3.1 Equipment Intensive Construction

To attain construction economy and to reatize the improvement with a shorter
construction period, the equipment intensive construction method will be
adopted.

- 11.3.2 Earthwork
(1) Major Equipment

The use of the followmg major earthwork equipment is considered in the
p]annmg (Table 11.1). :

Table 11.1 | Earthwork Equipment

| Equipment
Main Works Hauling distance | Hauling distance more
o less than 100m -f - than 100m
Clearing and Grubbing { . -  Bulldozer
Excavation : | Bulldozer Tractor Shovel
Loading , -~ . |Tractor Shovel/Payloader
Hauling " |Bulldozer | Dump Truck
Spreading | Bulldozer/ Motor grader
Compactlon | -+ Tamping Roller/ Tire Roller

(2) Outlme of Earthwork Planmng

Table 11.2 shows the sources of embankment materials for the lmprovement
The haulmg distance is generally not more than 7 km. :

Table 11 2  Borrow Material Sources

- Section |- - Section - Sources

No. S ) E )
1 | Noi Bai - Bac Ninh- [ Ca Lo River, Ngu Huyen Khe River and
I . their tributaries (river sand). :
2 Bac Ninh - Chi Linh |[Neighboring hills, Thai Binh Rwer and
. (bypasses) . | DuongRiver (river sand). :
3 Hong Gai - Cua Ong | Neighboring hills and excavated
' - (bypasses) materials from roadway improvement.

4&5 |CuaOng-BacLuan [Neighboring hills, existing rivers (sandy

_ gravel) and excavated materials from
roadway improvement. _
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1133 Paving Work

{1} Main Equipment

The use of the following equipment is considered (Table 11.3).

Table11.3  Paving Work Equipment

Equipment

ATB/Surface Course

Main Work _
Subgrade Preparation | Motor Grader, Tire Roller, Macadam Roller
Sub-base ' Motor Grader, Tire Roller, Macadam Roller
Prime/Tack Coat Asphalt Distributor '

Asphalt Mixing Plant, Asphalt F.inisher,
Macadam Roller, Tire Roller

Note : ATB denotes Asphalt Treated Base Course.

(2) Material Sources

. The soutces of paving materials are shown in Table 11.4,

Table 114 - Sources of Pa_ving Materials

Materials

Location of Quarry |

Remarks

(3) General Descriptions of Materials

1) Sub-base Course Materials

Gravel and Sand Trung Gia Deposit : 500,000m3
Sand o Bat Cap Deposit : 250,000m3
Coarse Aggregate Dong Tieu Limestone

Coarse Aggregate Trang Kenh Limestone
Coarse Aggregate Yen Cu Limestone

- Sub-base course materials from the existing rivers will require processing
for gradation control, considering the nature of deposit.

2) Base Course Materials, Coarse and Fine Aggre.gate.

~ A number of éggregate producers are in operation in the north of Noi Bai -

Bac Ninh corridor. The contractor will be able to establish his own quarries

and gravel pits and to operate his own crushing/screening plant.
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3) Asphalt Mixture

Procurement of hot-mix asphaltic concrete is possible for the construction
of asphalt treated base course and surface course.

11.3.4 Bridge and Viaduct Construction
(1) Main Equipment o
The equipment used for bridge construction is shown in Table 11.5.

Table 11.5 Bridge Construction Equipment

~ Main Work - ~ Equipment
Foundation Diesel Pile Hammer, Pile Driver, Truck Créne,
| Floating Crane (TBB), Reverse Circulation
Drilling Machine. (TBB) '

_Strt,_tctlire Exéavatio_n Clamshell, Dump Truck, Bérge (TBB)

Subétruc'tu_re Transit Mixer, Concrete Pump Truck |
Superstructure. | | Crawler Crane, Erection Truss, Launching

' Girder (TBB) _ '
Superstructure Floating Crane (TBB)

. Note: TBB denotes Thai Binh River Bridge.
(2) Construction of Thai Binh River Bridge

Cofferdams with steel sheet piling in the water will be required for the

. substructure construction. Cast-in-place concrete piling will be executed by a
reverse-circulation-drill method.  The adoption of cantilever ercction is
recommended for continuous main spans. Erection truss method will be
applied for the erection of simple PC box girders (refer to Volume II: Drawings
for Schematic Explanations). '

3) Olher Bridges a'nd Viaducts

'No major problems are anticipated in the construction of bridge foundations
and substructures, PC L-girders will be erected by means of conventional crane
“erection method or erection girder method. : <
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1141

11.4.2

11.5

Constriction Time Schedule

Conditions for Scheduling

(1) Maximum Construction Period

Taking into account the scale of the construction and the urgency of the
Highway No. 18 improvement, the maximum possible construction period was
set at 2.5 years. _

'(2) ‘Weather Conditions

According to rainfall data, the number of working days for earthwork and the
construction of pavement was estimated as shown in Table 11.6,

Table11.6  Number of Working Days

- Dry Season | Rainy Season

Ttem “Nov. - Apr. May - Oct. Annual
( 6 months ) ( 6 months ) '
Number of rainy days | 10.1 days/month | 14.0 days/month | 145 days
quking efficiency on| =~ po 35% | s525%
a rainy day 9

Number of holidays 5.0 days/ month 43 days/ month | 60 d'ays

Number of -working 21.5 days/month | 16.6 days/month | 229 days
days '

Working efficiency | 72% 55% 63%

Time Schedule

The construction time schedule for each construction section was pi‘epared
based on the conditions described in Subsection 11.4.1 above, as shown in’
Fig 11.1.

lmplementalion Schedule

The project implementation schedule has been prepared for both initial and
final stages of the Highway No. 18 improvement. The detailed design for the
initial stage improvement will be begun by the beginning of 1997 for 1.0-15"
year period, and construction will be executed in 2.0-25 years from the
beginning or middle of 1998. The beginning of the final stage construction is -
dependent on traffic rcqulremcnt and the optimization pollcy of project costs
investment (refer to Figure 11.2).
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Section 1 ¢ Noi Bai - Bac Ninh (Inilial S!age) :

Construction

10

Description 1997 1998 1999 2000
so |10
Detailed Design
_ 50 50
Land Acquisition/Resettlement
. 10 50 40
Construction :
Section 1 : Noi Bal - Bac Ninh (Final Stage)

Desceiption 2009 2010 2011 - 2012

_ o 80 10 :

Detailed Design 10 50 40
Construction
Seaction 2 : Bac Ninh - Chi Linh {Initial Stage}

Description 1997 1998 1999 2000

: 80 10
Detailed Design . .

Land Acquisition/Reselllement 50 20 ' :

. 10 50 40
Construction : : ;
Section 2 : Bac Ninh - Chi Linh (Final stage) ' :

Description 2003 2004 - 2005 2006
80 | 20 | :
Detailed Design mm————
, 50 | 50
Land Acquisition/Reseltlement e re——
_ _ i0 50 40
- |Conslruction
Section 3 ; Hong Gal - Cua Ong (Final Stage)
Description 1997 1993 1999 2000
10
Detailed Design . '_90
Land A-:quisition/Rcsemomc‘ht 29 50 50

40

HIGHWAY NO. 18

Figure.li.z (1)

Implementation Schedule

'IMPROVEMENT
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Section 4 : Cua Ong - Tien Yen (inilia! stage)

Description 1997 1998 1999
Detailed Design 100
i 40 60
Construction
Seclion 4 : Cua Ong - Tien Yen (Final Stage}
| Description 2007 2008 2009
_ ' 100
- |Detailed Design P
Land Acquisition/Resettlement 40 60
Conslruction
Section 5 : Tien Yen - Bac Luan (Initia} Stage)
Description 1997 1998 1999
100
Detailed Design
U 100
Land Acq unsmpn/ Reseltlement 40 60
Conslruction
Section 5 : Tien Yen - Bac Luan (Final Stage}
Description - 2006 2007 2003 2009
S0 10
Detailed Design
Land Acquisition/Reseltiement f—as 10
1 10 40

Construction

50

HIGHWAY NO, 18
- IMPROVEMENT

Figure 11,2(2) Implementation Schedule -
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CHAPTER 12 MANAGEMENT AND MAINTENANCE PLAN

12.1 G.eneral

The study of the management and maintenance for H:ghway No. 18 is broadly
divided into four main categories: :

a.  Present Situation of Highway Maintcnance and Management

- Present organization;
- Highway management and maintenance;
- - Present work forces of RRMU No. 2

b.  Basic Principles of Highway Maintenance

- Minimum interference with Traffic;
- Importance of correcting basic cause of failures;
- Categories of maintenance work.

¢.  Maintenance Inspections

- Pavement;

- Drainage;

Cut and fill slopes; and
Bridges.

d. Management and Maintenance Plan

- Organization;
- Management systems; and
- Maintenance work.

122 Present Situation of Highway Maintenance and Management
12.2.1 Present Organization

Road administration exists within the jurisdiction of the Ministry of
Transportation (MOT). MOT consists of 5 Vice Ministers, 7 Departments, 5
Bureaus and 4 Institutions, including the Vietnam Road Administration
Bureau. Under the Government Decree No.07, the Road Administration
Bureau (RAB) was formed on 30 January 1993 and commenced operation on 26
May 1993. ' :

The VRAB has four levels of administrative groups as shown in the following:
. - Management scction;

- Transport companies;
- Road management units.
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The management is divided into 9 offices:

- Planning and Investment Section;

- Traffic Section;

- Financing and Accounting Section;

- Infrastructure Construction Section;

- Transport Section;

- Science, Technology and Techmque Section;
.- Personnel and Labor Management Secllon,.
- Inspection Section;

- Administrative Office;

- Traffic Safety Section; '

- Means of Transport & Driver Management Sectlon
- International Relations Group.

The comprehensive organization of the VRAB is shown in Figure 12.1 together
with the number of employees for each group. '

Transportallon companies have taken charge of the previously state- owned
property and assets of MOT, but sataries for the employees and operation costs of
the companies have not been subsidized from the state budget since 1993.

Regional Road Management Unit- No. 2 (Figure 12.1), is responsible for road
management and maintenance of national hlghways in the northern part in
Vietnam, and has the following divisions:

- 10 divisions of road management;

- Equipment and Malerials Company;

- Materials Production Company,

- Mechanical Enterprise;

- "Transport Rehabilitation Center No. 2.
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1_2.2.2 Highway Maintenance Management

RRMU No. 2 is located in Ha Noi and is at present mainly responsible for the
maintenance of the following national highways: :

. National Road No. Length (km)

- 1 - 285.0
2 2890
3 | 335
4R S 46.0
5 | 94.0
6 379.0
5 200
70 | 1900
183 24.0
279 | 116.0

~ Total : - 1,476.5 km

RRMU 2 presently is comprised of 10 Road Management Divisions and 4
autonomous enterprises as mentioned above. Road Management Divisions
(RMD) are responsible for the routine maintenance of various lengths of
national highway and receive an annual budget allocation from the MOT.

Many bridges have suffered from lack of maintenance and repair work. Severe
defects include damaged bridge surfaces, concrete handrails and expansion
joints. Most of the steel structures have not been painted to protect against
corrosion for a long time. Steel bridge members are rusted and corroded. The
RRMU 2 is not functioning properly in terms of bridge maintenance.

12.2.3 Present Work Forces of RRMU No. 2
(1) Organization | _ _
‘The organization of RRMU No. 2 is shown in Table 12,1,

12-4



Table 121 Organization of RRMU No. 2

" Function - Organié,ation units Staff No. of Note -
units
RMU No.2 |1, Traffic Management Dept.
Management |2. Planning Economic Dept.
Departments |3. Financial Accounting Dept.
4. Science and Technology Dept. 70 8
5. Personnel and Labor Dept.
6. Administrative Dept.
7. Traffic Safety Dept.
8. RMU No. 2 Engineering Center
Function Qrganizational Units Staff | Section | Team | Length
Production | 1. Transport Construction and Repair 283 4 -4 -
Company 230 _
Repair 2. IT\‘Irc(:n;pmt Mechanical E:nterp_rlse 122
and 3. Teansport Material Support 213
_ Engineering Construction Company
Business {4. Transport Material Preduction 457 5 4 -
' _ Company _
Road 1. Road Management Division (RMD) 241 4 7 173
' No. 222 :
[ Management | 2. RMD No. 224 | 246 | 4 | 9 224
3. RMD No. 226 - 257 4 5 136
Division |[4. RMD No. 232 249 - 4 6 198
- |5 RMDNo.234 387 4 4 | 206
(RMD) - |6. RMD No. 236 302 4 6 270
7. RMD No. 238 137 4 5 148.5
8. RMD No. 240 131 4 4 117
9. RMID No. 242 00 | 4 5 | 210
10. Management Division of Bridge and 180 4 4 6
: . : standby
Ferry on Red River ferri
: ferries
Health —f; Transport Rehabilitation Center 41 2 | 3
Education : .
No.2
Research
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{2) Budget Allocations

In the case of RRMU No. 2, only routine maintenance budget has been allocated

to RMD and the other budgets for medium and large scale maintenance/repair

has been allocated mostly to the Transport Construction and Repair Company |
(refer to Table 12.2). :

Table122  Allocated Budget for Maintenance and Repair

Category of Allocated Budget (million Dong)

Maintenance/Repair 1994 : 1995
Routine Maintenance . 12,886 | 16,136
Medium Scale Repair ' ' 23,712 24,484
Large Scale Repair ' 14912 17,327

Notes 1) Routine Maintenance: Pavement, potholes, drainage, signs,
lane markings, weeds: o '

2} Medium ' Repair: Pavement overlay (2cm ~4cm),
163 km/year '
3} Large Scale Repair: Pavement overlay (15cm ~ 20 cm),
- 29 km/ycar - S

(3) Vehiclés and Equipment Presently Possessed . .
1) Transport Construction and Repair Company
Transport construction and repair company possesses the followmg'
vehicles and eqmpmcnt for road mamten‘mce and repair (refer to

Table 12.3).

Table 12.3 Vehicles and Equipmeht I’stesse.d
by Transport Construction and Repair Company

Type of Equipment | ~ Amount
Concrete mixing pland 1
Heavy truck, 10 tons : 10

Ste_el wheel roller .
Tire roller
‘Macadam roller

[ B R

Passenger Car '

2) RMDs

RMDs suffer from lack of routmc maintenance equipment. In most cases,
available equipment consists only of a grader, pick-up truck, and roller.
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12.3  Basic Principles of Highway Maintenance
(1} Purpose.

The purpose of maintenance activity is to keep the roadway, surfaces, bridges
and other installations in as usable and as safe a condition as situation permits.
Certain basic principles and ideas can help to achieve this purpose.

(?) Minimum Interference with Traffic

In conformance with the idea of keeping surfaces usable, maintenance activities
should interfere as litile as possible with the normal flow of traffic at the facility. -

When it does become necessary to close the facility to all traffic, alternate
facilities, such as a detour route, should be selected, and all haste should be
made to reopen the facility as soon as practicable. ' :

(3) Importance of Correcting the Basic Cause of Failures

Any maintenance job should involve a investigation to find the cause of the
particular damage or deterioration which is to be corrected. That cause must be
remedied before the repair is made. To ignore the cause of the damage is to
invite prompt reappearance of the damage. This is wasteful, and justifiable
only when making temporary repairs to meet immediate minimum needs
under. urgent conditions. - ' - '

(4) Cat-egoriesjof Maintenanc:e Work

Categories of highway maintenance can be divided into routine maintenance,
- periodic maintenance and incidental maintenance. ’ L '

Routine maintenance is based on routine (daily) inspection of the condition of
__pavement, cut and fill slopes, drainage, bridges and other structures and
~ facilities to monitor any defects and damages to them. The results of routine
inspection should be promptly reported to the maintenance office for follow-up
maintenance works as required.

Periodic maintenance is based on detailed inspection to be performed at certain
time intervals such as weekly, monthly or yearly depending on the type and
kind of facilities, including checking and testing the condition of various
structures and facilities. Defects and damages must be reported for repairs or
remedies. Periodic maintenance also covers such works as maintenance of road
marking and painting. - . ‘ L

Incidental maintenance is baéica!ly‘ the work to be carried out to restore the
highway and the related facilities to their normal operating condition after they
are damaged by road accident or natural causes.
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124

124.1

12.4.2

Maintenance Inspections
Purpose

The purpose of maintenance inspections is to detect early evidences of defects
before actual failure occurs. Frequent inspections and effective follow-up
procedures prevent minor defects from becoming serious and casing major
repair. Special vigilance rmust be exercnsed during rainy seasons, and after every
heavy storm or flooding. = _

Pavement Inspechons

Surface defects can usually be attributed to poor subgrade or base condltlon
inadequate drainage, or both. An inspection of surface defects should include a

- careful inspection and investigation of the causes of those surface defects.

1243

No surface repair is profitable unless the cause is first corrected. Another reason
for surface defects is the excessive load or use to which a pamcular area may be
subjected.

Dramage lnspectmns

- Inspections of dramage systems should assure that all dramage channels and

1244

12.4.5

structures are unobstructed by debris of any sort. Culverts should be checked for
structural danmage. Checkdams should be inspected for debris and excessive
erosion conditions. The reasons for water pounding on, or adjacent to, the
surfaced areas should be determined. - Drainage inspections should be made
durmg or following every storm

Cut and Fill Slopes Inspections

Pue to the adverse soils and weather conditions prevailing in the area, the

frequent inspections of cut and fill slopes are exiremely important. At major
landslide areas, sometimes observation using transit and other surveying
equipment and tools will be necessary to 1denm’y the potenhal landshde at an
early stage. _

Bridges Inspections

Generally, bridge inspection is camed out in various Categones, accordmg to the
satuatmn and purpose.

1) Routine Inspection
All bridges are included in the routine inspection, which is conducted in

conjunction with the routine road inspection. This is for early discovery of any
defects and is conducted as a solely visual inspection.
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12.5

1251

(2) Periodic Inspection

All bridges are included in the periodic inspection, which is conducted at
regular intervals of time to ensure overall structural safety. This is chiefly a
visual inspection but sometimes includes the use of simple tools or
instruments.

(3) Emergency Inspection

An emergency mspecnon is necessary when any brxdge experiences an
earthquake, a heavy wind (typhoon), unusual flooding or other incident; or if,
such is predicted. When an emergency situation has been detected in the’
process of routine or periodic inspection, a specnal check-up is requnred to
confnrm the safety of the bridge in question. :

Management and Maintenance Plan
System to Operate Highway Maintenance
(1) General

Basic principles of highway maintenance and the outline of maintenance

inspections were discussed in Sections 12.3 and 12.4, including the categories of
maintenance work { Paragraph 12.3 (4)). -

The following describes i) Overall system of highway maintenance,
i) Maintenance operation system, iii) Equipment workshops, iv) Data base and
management system, keeping in mind the present organization situation
mentioned above in Section 12.2.

(2) Overall System of Highway Maintenance

. In order to attain proper highway management and maintenance, all systems of

highway maintenance have to be carried out orderly and in a proper manner,
and established organization must be consistent with the requirement of work
components and needed capacities. Figure 12.2 shows the general flow chart of
the recommended overall highway maintenance works. :

-{3) Maintenance Operating System

Highway r_nainténance covers various activities related to inspections,
maintenance and repairs, which require quick response and are appropriate to
keep the highway open to traffic.

RRMU should be responsible for the following. aclivities of'highway

maintenance by force account or on conlract basis, dependmg on the nature of
the work ‘ '
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Inspections by maintenance patrol unit;

Road surface cleaning;

Vegetation control; \

Repairs of traffic safety and management facilities;
Pavement maintenance and repaiss;

Maintenance arsl repair of bridges;

Maintenance and repair of other structures;
Disaster prevention and restoration; and
Others. -

The following matters must be specified to i.mplemeut the above operations:

- Coimmunications system (instruction, responrsé, duty, decision and
~ coordination) between headquarters of RRMU and RMD; and

"~ Extent of activities and responsibility of cach agency.

Due to budget constraint for RRMU staff and workers, maintenance on a
contract basis should be gradually increased to cope with an increase of such
work to promote techiical advances of contractors and/or concession
companies. The following should be considered to encourage the use of
contractors to carry out highway maintenance activities : - o '

" - Maintenance activities based on a monthly and annual program; :

- Clarification of working criteria of maintenance and repairs;

_ Formulation of contracts, supervision and acceplance system for
highway maintenance work; S :

.- Establishment of a contract system belween RRMU and private firms

)

(including read repair companies) to rent RRMU's equipment;

- Provision of guidance to the contractors as to the significance of highway
‘maintenance. ‘ - _

Equipment and Workshops

1y Equipment

The types and number of maintenance equipment required at each RRMU
and maintenance divisions (RMUs) are closely related to the intended
service levels of the highway, the weather conditions, the types of major
road structures (bridge, pavement type, etc.) and the traffic volume.
Consideration whether the work will be done by force account or on a
contract basis is also necessary for such determination.

2): Workshbp's and Dépots

Workshops and depots will be located at each RRMU. However, they
might be of small scale since major maintenance and repair work will be

* done by contractors under the supervision of RRMU.
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12.5.2

(5) Data Base and Management System

Data base and management system is mdlspensab!e for highway maintenance,
One of the most important activities is to collect reliable data, in particular, to
collect and keep as-built drawings and documents mcludmg design reports and
specifications, construction record, and historical repair records. These records
must include inspector's obseérvation of a non-routine incident, the related
work carried out due to it, and the interference to traffic, particularly in relation
to vehicular accidents and the causes of their occurrence. This function is to
determine any previous incident that may relate to the present condition.
Various inventories for road structures, bridges and road furnishings will be .

- developed to maintain the highway properly.

Planning to Operate Highway Maintehance |

Highway maintenance consists of many types of work for which the scope and
scale are involved, but at the same time ambiguous. Therefore, it is important
to prepare a detailed work plan for each category of work in advance so that the
implementation of similar works can be carried out effectively. - Since

_ inspections, maintenance and repairs are performed on the highway open to

12.5.3

public traffic, it is necessary that the coordination should be effectively handled
between RMD and RRMU headquarters. It is also necessary that a notice
should be forwarded to'the police office in advance and that public
announcement activities are made to hlghway users and res:dents along the
highway.

Activities and Tasks of Highway Méilitenahce |

The activities and tasks of the highway maintenance are shown in Figufe 12.3
A brief description of each activity of highway maintenance is gwen in three (3)
components; inspection, maintenance and repairs:

(1) Inspections

Inspections are performed to identify the needs of maintenance and repair
works so that timely maintenance and repairs could be made and hlghways be
free from traffic hindrance.

) Maintenance

Maintenance consists of the following activities :

1} Road Cleaning

Road cleaning involves removmg d1rt and trash from the road and
adjacent facililies to elmunate traffic obstructions.:
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Functions

HIGHWAY
MAINTENANCE

Components

~

Inspecions

J Maintepance

t

Activilies and Tasks

Inspeciion. Rouing, Perodc § Special Inspeciions . }

_ “Aoas Cleaning . Road Sudace, Tunnel wall, Drainage and othos
1oadaciiies

[, Yegetaton Conbot - Grass Culling, Planting ]

|} Repairs of Tralfc salety &° Guardrail, Tratlic Signs, Roadway
_Lighting eic. managemenl facifities

_‘ Repaits of Pavemenl;  Potholes, Paiching, Sudace
weatments, Rutling, Cracks )

—-[ Minor Repairs of Bidges : Curb, Raiking, Painting ]

% Minot fepairs of Gher Struciures: Culverts, Drainaga Sbuc!uresm-]

1 - Repais l—

{ O.her.r._ I Minot Repairs of Dissslers Prevention & Restorations, e l

—L Repair of Pavement : Overtays, Replacement l

_|_l'-l_epaiss of Bridge : Stab, Girder, Joint, Bearing, Pier, abutment J

—-Lnepa irs of Dther Stuctures:  Culverts, Dralnage Skuchures ]

- Slope protection, Relaining walls,

Disaster Prevention 8 Resloraton:
pavement, Bridge

l'lgure 12.3 Activities and Tasks of Highway Maintenance

2) Vegetatlon Control

Vegetation control consists  of plantmg new growth,
established vegetation, and removing old or objectionable vegetation to the
end that grass, plants and trees may be well maintained to provide a

pleasing ambiance for users.

3) Repairé of Traffic Safety and Management Facilities

Traffic safety and management facilities are directly related to traffic safety

“and management.. The fol

repaired:

» Guardrail and guard post

» Traffic signs
. Roadway hghtmg

lowing are the facilities to be maintained and

¢ Traffic markings
* Kilometer post

12-13
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3

4) Minor Repairs of Pavement

Pavement maintenance consists of pothole repair, crack sealing and
patching of small area of damaged pavement and adjustments of gaps on
roadway surface.

5) Minor Repairs of Bridges

Minor repairs to bridges include curbs, railings, and necessary repainting.

6) Others (Maintenance)

+ Maintenance of buildings, machinery, and electrical equipment as
well as communication facilities is required to operate the highway
maintenance activilies in a proper manner.

* Small séa_le repairs of disastér prevention and restoration work. -
Repairs
1) Repairs of Pavement

Asphalt overlay or replacement will be required when identified severe
cracking and rutting caused by heavy traffic and asphalt detericration is
identified. Overlay and replacement may entail the patching and pothole -
repairs. An evaluation method shall be established to determine the
required thickness of overlay, based on a survey and analysis of the existing .
pavement roughness, cracking ratio and depth of rutting.

2}  Repairs of Bridges

Repair of superstructures and substructures is needed due to the damage
caused by heavy traffic, accidents, weathering, scouring, etc.

Replacement and strengthening of bridge slabs, expansion joints and
bearings based on the identification and evaluation of causes and defecis
are also required due to the damage caused by heavy traffic, accidents, etc.

3} Repairs of Other Structures

Repair of special ditches and other drainage facilities will be needed to
protect the road structures, | : - '

The repairs and restoration of slope failures in cut-and-fill sections are
accomplished by execution of slope protection such as construction of
retaining walls, concrete cribs, morlar spraying, anchorage, vegetation, etc.

4) Disaster Prevention & Restoration of Damages Caused by Disasters_

Slope failures, and pavement and structure damages can be caused by
heavy rainfall, earthquakes and boat collision (in the case of navigable
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rivers). Slope failures are normally related to heavy rainfall, inadequate
surface drainage, or water seepage. Work includes both prevention and
restoration. .

12.5.4 Maintenance Operationé
(1) System for Operating Highway Maintenance

Basic plan for the system was discussed in Subsection 125.1; The system is also
applicable to the 10 concerned maintenance divisions. Within the formulated
system, the following matters are emphasized to achieve efficient and economic
highway maintenance. '

¢ The force account activities of the. highway maintenance (medium
repair) shall be reduced gradually in scope and volume, in consideration
of the technical capability of contractors. However, RRMU must
undertake information collection & dissemination as well as activitics
requiring quick response. '

+ A data-base and management system is the major component for
planning any maintenance: work, as it is the source of all historical
knowledge concerning any road structure or facility. It is also important
to collect as-built drawmgs and documents including engmeermg design
documents.

* Training of inspectors is important to keep the optimum highway
maintenance levels. The inspectors should be trained to be responsible

for inspections, recorclmg observatlons and prcparmg inspection reports
in an cfﬁaent manner,

(2) P}annmg of Illghway Mamtenanee

Provided herewith is a breakdown of the planmng, implementation methods,
inspections, maintenance and repairs.

| 1) Programming

Highway maintenance programs will be made on annual, monthly and
weekly bases, considering job priority, available resources, past work
records, road inventories, road structure inventories, traffic volumes,
meteorological data, etc. ! S

2).' Annual Program

Annual prdgram will be planned to allocate the scope and lsc.ale of monthly
work. The following matters will be included based on the annual budget:

- Apprdpriate ‘monthly activities for inspection, maintenance and
repairs will be planned based on the characteristics of the work and
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traffic conditions. The volume of work shall be allocated carefully
- 50 as not 1o concentrate on a certain period; '

- Personnel, equipment and materials will be assignccl properly.

- The programming will consider local meteorological conditions
(temperature, rainfall, etc.);

- Maintenance and repairs of pavement will be undertaken before
damage become serious. - Cracks, potholes and corrugation should
be repaired before the rainy season, since these worsen with mmfall

- ‘For the drainage system to function properly. the cleaning and
repairs of dramage facilities shall be conducted at an appropriate
time.

3) | Monthly Program -

A monthly program will be planned to allocate daily maintenance and
repalrs Changes to the programs can be made flexibly - in case a particular
repair work is judged to have a hlgher priority during the actual
implementation of the plan. S

A monthly program will be established based on_the amulal program,
consndermg the following:

- - Appropriate daily activities for inspection, maintenance and repairs
will be assigned throughout the month. '

- Appropriate traffic control will be =aurreuriged_ for the maintenance and
repairs, considering the characteristics of the work, month, date and
time-frame.

- Coordination with other jobs will be made to ensure smooth
operation.

4) Weekly Program

Weekly program will be planned to allocate and adjust daily activities for
inspections, maintenance and repairs. A weekly program will be made
based on the monthly program, considering the following: .

- Monthly activities will be broken down into weekly and dally
activities;

- Thc amount of the prewous weeklles work accomplishment will be
checked and reflected in the following week;

- The accumulated amount _of weekly work. accomplishment in a
month will be reviewed for updating the weekly program of the
following month,
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(3) Implementatio’n of Ifiigh‘vay Mainterance
1) General |

Highway maintenance will be conducted, in careful consideralion'of traffic
regulations, traffic safety and circumstances atong the highway.

2)  Safety During Maintenance and Repairs-

* Attention should be paid to the following items during maintenance and
- repairs: '

- Personnel in charge of traffic control will be assigned 011-§ite for the
safety of workers and motorway users; '

- Guide signs and traffic markings will be installed to clearly mark
lanes restricted to highway users. _ o

- Lighting facilities will be providéd 'dﬁring night maintenance and
repairs. _

- Equipment, facilities and materials will be neatly located in the
~ work area for efficient and safe work operations. '

- Excavated and excess materials will be disposed of immediately so
that the highway surface is always free from obstacles during the
work activities. .

~Personnel in charge of traffic control will be assigned 'duri_ng the
maintenance and repairs. They will ensure smooth and safe traffic flow -
and worker's safety.

(4) Traffic Control Meashres

The date, .time-frame, construction methods and proposed traffic control
measures will be analyzed for the highway maintenance. activities based on
traffic volumes, number of traffic lanes and detours.

12,6 Recommendations
12.6.1 Organization

(1) Presently maintenance of Highway No. 18 is excluded from the national
highways which RRMU No. 2. No is responsible. No appropriate division
exists for Highway No. 18 and provincial department. of people's
committee has been undertaking maintenance. ' :

- It is recommended that a new RMD appropriate to the maintenance of the

~ Highway No. 18 should be set up at an early date to enable the technical
transfer and on-the-job training concerning highway maintenance through
the execution of the Highway No. 18 improvement.
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The force account activities of highway maintenance (medium and large
repair) will be reduced in scope and volume, in consideration of the
technical capability of contractors. However, RMU must undertake
information collectlon & dissemination, and activities reqmrmg a quick
response.

A data-base and management system is the major component for plarming
any maintenance work as it is the record of all past experience concerning
all road structures and facilities. It is also important to collect as-built
drawings and documents including engineering desxgn documents.

12 6.2 Requued Vehlcles and Equipment for Maintenance Operations

ity

Required Vehlcles and Equlpment

Maintenance and minor repairs will normally require the followmg vehicles
and equipment (refer to Table 12.4).

Table124 Required Vehicles and Equipment for Mainienance and Minor Repair

Highway maintenance Velﬁcles'én_d equipment required
1. Inspections ' sInspection car {fand cruiser type) * Sedan
2. Road cleaning *Truck - eSprinkler truck
3. Vegetation control -oTruck ¢ Mower
4. Asphalt pavement and| ¢Grader - sKeitle  *Generator
~ shoulders : +Vibration roller sLoader ¢Compressor
*Steel wheel roller  ¢Truck  +Pavement breaker
; + Asphalt distributor *Compactor '
5. Bridge " | *#Truck with small crane :
*Truck . ¢ Welding machine
6. Cut slopes and disaster | *Bulldozer . ¢ Loader ¢ Truck
(2) Number of Vehicles and Equipment

Table 12.5 shows the recommended type and number of vehicles and
equipment for the routine maintenance and minor repalrs of RMU No. 2
which has ten (10) road maintenance dwnslons
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Table125  Vehicles and Equipment for RRMU No, 2

Vehicles and Equipment Amount
1. Sedan 22
2. Inspection Vehicles (Land Cruiser Type} 12
3. Pick up Truck ' 10
4. Truck | 20
5. Sprinkler Truck 5
6. Asphalt Distributor 5
7. Steel Wheel Roller 10
8. Loader 10
9. Tamper - 20
10. Generator 2.
5

11. Bulldozer

12,6.3 Training of Inspectors and Engineers'

(1) Training of inspectors and engineers for the maintenance is important to
keep optimum highway maintenance levels. The inspectors and engineets
should be irained to be responsible for inspectors, recording observations,
- preparing inspection reports planning maintenance works and managing

@

operations in an efficient manner.

To upgrade manlagenlent capability of PMU No. 18, efforts are required to
develop expertise in budget planning and management, as well as in

project planning and realization.
hiring of professionals and staff training will be necessary.,
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CHAPTER13  PROJECT COST ESTIMATES

13.1 Genéral

The estimate of the project cost was based on the results of preliminary
engineering design, quantity take-off of each work item; and the studies on
construction method and operation and maintenance of Highway No.18 as
described in the preceding chapters.

" The project cost discussed in this chapter consists of the following items.

]

Initial Investment Cost |

Construction;
- Land Acquisition and Resettlement;
Engineering Services;
Supervision Services; and
Physical Contingency.

Additional fnvestme_nt Cost

- Overlay.

The basic premises in estimating the project cost are as follows :

Ly

2)

3

4)
5)

All the construction work will be executed by contractor(s) to be employed
for the highway improvement.

The unit cost of each cost component was determined based on the
economic conditions prevailing in January 1996 (USD $ 1.0 = 10,956 Dong).

Engineering services cost is assumed to be 4% of the construction cost and
land acquisition and resettlement cost.

Supervisory service cost is assumed to be 6% of construction cost.

Physical contingency is estimated to be 10% of the total of construction cost,
land acquisition and resettlemnent cost, engineering services cost and

- supervisory services cost,

* The project cost is estimated in financial cost.
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13.2 Construclion Cost

13.2,1 Unit Cost of Conslruclion Works

The unit cost of construction works are analyzed based on the labor cost,
material costs, equipment cost, overhead and profit for chief work items. The
analyzed unit cost are compared with current bid prices and adjusted as required
to obtain the muost realistic prices.

(1) Unit Cost of Labor

Table 13.1 shows the unit cost of tabor applied in the construction cost estimate,
which include such allowances as social benefits, msurance, etc. and are based
on an eight-hour work day.

Table 13.1  Unit Cost of Labor

' Unit Cost per Hour
CIassnflcatxon (Dong)
Semor Field Engineer 32,300
Junior Field Engineer | 19,700
Foreman .l 22,700
Driver 10,800
Equipment Operator : 14700
Skilled Labor _ 21,000
Unskilled Labor : 9,000

(2) Unit Cost of Materials

Table 13.2 shows the unit cost of major construction materials. The cost of
imported materials is based on the CIF Hai Phong including port handling and

~ clearance Charges and import duties. The cost of local materials is based on the
market prices in Ha Noi area.

‘Table 13.2 Umt Cost of Major Malenals

. .| Unit Cost Tax/Duty Component
Description Unit (Dong) (Dong)

Portland Cement kg | 900 - ' 90
Asphalt ~ton | 2400,0600} ‘ 240,000
Reinforcing Steel ton . { - 3,5000,000 B . 350,000
Prestressing Strand - kg 26,700 . - 2,670
Gasoline | liter | 3,300 _ - 330
Diesel liter 2,800 280
Fine Aggregate cu.m 54,000 : 5,400
Coarse Aggregate cl.m 70,200 7,020
Timber cu.m 2,100,000 _ 210,000

13-2



(3) Unit Cost of Equnpment

Table 13.3 shows the unit cost of major construction eqmpment

The costs of

imported equipment are based on the CI¥ Hai Phong including port handlmg
and clearance charges and import duties.

Table 13.3  Unit Cost of Major Equipment
_ ' ) Unit Cost Import Duty
Equipment Capacity | (Million Dong) [(Million Dong)

Dump truck 8 ton ' 968 88
Dump truck 10 ton 1,441 131
Truck crane 8 ton 1,320 120
Crawled crane 20 ton 4,818 438
Concrete pump truck | 80m3/hr 3,619 329
Transit mixer - 6m3 1441 131
Back hoe 1.2m3 2,409 219
Motor grader 3.6m 1,804 164
Macadam road roller 10 ton 1,441 131}
Asphalt finisher - 3.5m 5,423 493
Asphalt mixing plant 40 t/hr 8,437 767
Concrete mixing plant | 30m3/hr 4,213 383
Flbating crane 60 ton 18,040 1,640

(4) Overhead and melt

Overhead and proht were estlmated as 25% of the sum of la‘bor materlal and

equnpment costs (i.e., direct cost).

(5)

Unit Cost for Ma]or Constructlon Work Items

Table 134 shows unit cost for major construction work items based on the unit
cost mentioned above.

13-3



Table 134 Unit Cost for Major Construction Weork Items

~ Unit Cost

13-4

sg.m

Item Unit (Dong)
Earthwork _

- Soil Excavation cu.m 18,000
Emba_nk_mént {Borrow Malterial) cu.m 60,000
Pavement : : _
Aggregate Subbase Course cu.m 10_(},OOG
Asphalt Treated Base Course cum 750,000
Asphalt Concrete Surface {t = 10 cm}) . sqm 110,000

- Overlay (t = 10 cm) | $q.m 130,000
Drainage S',truclur:es _ e
Pipe Culvert {D = 1.0 m) L.m 1,200,000
Box Culvert (3.0 x 3.0) l.m 10,300,000

- Bridges _
RC Slab Bridge (L < 10 m) - sqm 6,000,000
RC Slab Bridge (with Piling) - sq.m 8,000,000
RC T-Beam Bridge (10 m <L <20 m) _sq.m . 8,000,000
RC T-Beam Bridge (with Piling) sq.m 10,000,000
PCI-Beam Bridge (20 m <L) sg.m . 11,000,000
PCI-Beam Bridge (with Piling) .

13,000,000




13.2.2 E_stimated Construction Cosi

The summary of estimated construction cost by each construction section and by

each construction stage is shown in Table 13.5.

Table 13.5 Summary of Estimated Construction Cest in 1996 Prices
Section Section Initial Stage Final Stage
' No. | (Million Dong) | (Million Dong)
-1 {Noi Bai - Bac Ninh | 517,789 488,516
2 |Bac Ninh - Chi Linh 432,063 -
3 Hong Gai - Cua Ong 610,797 -
4 Cua Ong - Tien Yen 51,212 173,619
5 Tien Yen - Bac Luan’ 122,144 363,352

See Appendices 13.1 and 13.2 for the breakdowns of estimated construction cost
and estimated land acquisition and resettlement cost respectively.
13.3 Land Acquisition and Resettlement Cost

Land acquisition and resettlerent cost is eslimated based on the area of required
land acquisition estimated in the preliminary engineering design and the
estimated number of resettled families in the environmental study,

Unit costs are estimated in accordance with the followihg criteria :

a)  Unit costs of land acquisition are decided based on the "Regulating Price
Frame of Varlous Kinds of Land", Decrees No.87/CP, August 17, 1994,

b) ' Resettlement costs are estimated based on discussion with PMU 18 and
- houses up to 7.0m from the toe of embankment or upper edge of cut were
counted.

¢) Compensation cost for production is based on the following criteria :
2kg_ paddy/sqm/year x 1,800 dong/kg x 2 years = 7,200 dong/sq.m

d) Other compensation (cost for preparing new house lots, paying 3 months
~subsistence allowance, relocating house materials to new site, providing
training for one person of each household} is estimated as follows :

(Number of households) x 6,000,000 dong/each

Unit costs of land acquisition and resetilement are shown in Table 13.6, and the
summary of estimated land acquisition and resettlement cost by each section
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and by each improvement stage is shown in Table 13.7. Refer to Appendix 13.2
for the breakdown of estimated land acquisition and resettlement cost. :

‘Table 13.6 - Unit Costs for Land Acquisition and Resettiement

‘e :y | Unit Cost
Description Unit | (Dong)

(1) { Land Acquisition/Compensation
Inhabited Land along Existing Road sqm | 150,000

Inhabited Land in Rural Area sqm 19,400
Rice Field /Cullivated Area ‘ sqm | 12,100
Forest Area sq.m 8,920

(2) | Crop Compensation _ _ ,
' Rice I - sqm 7,200

3) Reseltlement/Compensation :
Permanent House _ sq.m | 1,300,000
Temporary House | sqm | 400,000

(4) OtherCompensatmn o
| Cost Relevant to Relocalmg House | nos._ | 6,000,000

134 Estimated Project Cost
13.4.1 Estimated Project Cost in the Initial and Fiﬂal Improvément Stages

The summary of project cost in 1996 pnces is shown in Table 13.8 together with
forelgn and local currencies of financial cost shown in Table 13.9. The project-
cost is expressed in terms of financial cost and is divided into the investment’
cost in initial and final stages by each highway improvement section.

13.4.2 Additional Investment Cost

Table 13.10 shows summary of additional investment cost of each section. The
additional investment costs are the cost of pavement overlay which is to take
place every 6 years after the completlon of constructmn :
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Table 13.7 Summary of Estimated Land Acquisition and |
Resettlement Cost {Cost in Million Dong)

Section 1: Noi Bai - Bac Ninh

Desc;i;t-i“on Inilial Stage )
(1) Land Acquistion/Compensation 23,880
{2) Crop Compensation - 8322
(3) House Resettiement/Compensation 870
(4) Other Compensation .
Total 33,090
Section 2: Bac Ninh - Chi Linh - _
: Bescription Initial élage " Final Stage ]
(1) Land Acquistion/Compensation 3,060 20,293
(2) Cmp Compensation 3zl 1,731
(3) House Resettlernent/Compensation - 3,930 3,729
(4) Other Compensation . 192 240
T Yol 7 553] . S “25"?9'53
Section 3: Hong Gai - Cua Ong
. Description " lnitial Stage |
(l) Land AcquistionfCompensation 36,180
(2) Crop Compensation 325
{3) House ReselllemenlfCompensanon 46,047
(4) Olher Compensalion 2,203
[ Toml . sae
Secuon 4 Cua Ong - Tien Yen
N Description Final Stage ] r
{13} Land AcquistionfCompensation 2,384
(2) Crop Compensation 220
(3) House Rgsett]emenUCompensalion 5,709
(4) Other Compensalion ' 0
| s T
Section 3: Tien Yea -Bac Luan _ .
Descnpnonm_—‘_—“mr'ﬁv l:'i;lﬁlalﬁglﬁagﬁ; o Final Stage fm
(1) Land Acquxsuon,/Compensa-lmtSn el 6,529
(2) Crop Compensation 39| 14421
(3) House Resettlement/Compensation 1,103 - 3,276
(4) Other Compensation | - 9] 264
| Total - Cas s
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Table 13.8 (1) -

Section 1 : Noi Bai - Bac Ninh (Initial Stage)

* Summary of Project Costs in 1996 Prices

~Description Financial Cost
{Million Dong) -
(1) Construction 517,789|
(2) Land Acquisition and Resettlement 33,090
{3) Engineerihg.Services' 22,035
(4) Super'viéion Services 31,067
(5) Physical Contingency (10%) 60,398

Total

664,379

Sectioh 1: Noi Bai - Bac Ninh (Final Stage)

Description

Financial Cost

. - (Million Dong)
(1) Construction 488,516
(2} Land Acquisifion and Resettlement _ 0
(3) Engineering Services 19,541
(4) Supervision Services 29,311
(5) Physical Contingency (10%) 53,737
Total

Section 2 : Bac Ninh - Chi Linh (Initial Stage)

591,105

- Description Financial Cost
{Miltion Dong)
(1) Construction 432,063
|€2) Land Acquisition and Resettlement | 7,553
(3) Engineering Services- ' 17,585|
(4) Supervision Services - 125,924,
|(5) Physical Contingency (10%) 48,313
531,438

Total
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Table 13.8 (2)

Section 2 : Bac Ninh - Chi Linh (Final Stage)

Summary of Project Cosls in 1996 Prices

Description Financial Cost

| | ~ (Million Dong)
(1) Construction _ 415,923
(2) Lahd Acquisition and Resettlement 25,993 |
(3) Engineering Services 17,677
(4) Supervision Seriaices, 24,955|
(5) Physical Contingency (10%) 48,455
' 533,003

Section 3 : Hong Gai - Cua Ong (Initial Stage)

Total

Total :

Description Financial Cost

(Million Dong)
1(1} Construction 610,797

(2) Land Acquisition and Resettlement 84,760]

(3) Engineering Services 27,822
(4) Supervision Services _ 36,648
(5) - Physical Contingency (10%) 76,003
836,030

Section 4 : Cua Ong - Tien Yen (Initial Stage)

Financial Cost

Description
(Million Dong)
(1) Construction 51,212
(2) Land Acquisition and '_Resetll'emenl 0
(3) Engineering Services 12,048
(4) Supervision Services 3,073
() Physical Contingency (10%) 5,633

61,966
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Table 13.8 (3)

Section 4 : Cua Ong - Tien Yen (Final Stage)

Summary of Project Cosls in 1996 Prices

Description

Financial Cost

p {Million Dong)

(1) Construction 173,619
[(2) Land Acquisitidn and Reseltlement 8,313
|(3)- Engineering Services 7,277

(4): Supervision Services 10,417
|(5) Physical Contingency (10%) 19,963

: 219,589

Seétion 5:Tien Yen - Bac Luan (Ini‘lial Stage)

Description Financial Cost

“(Million Dong)
(1) Construction _ 122,144
(2) Land Acquisition and Resétllement 2,751
(3) Engineering Services . 4,99
(#) Supervision services ' 7,329
(5) Physical Contingency (10%) 13,722
:150,942|

Total .

Section 5: Tien Yen - Bac Luan (Final Stage)

Deéscription Financial Cost
(Million Dong)

(1) Construction - 363,352
(2) Land Acquisition and Resettlement 11,511
{(3) Engineering Services | 14,995
(4) Supervision Services - 21,801
(5) Physical Contingency (10%) - 41,166
| - 452,825

Total
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Table 13.9  Summary of Project Costs of Foreign and Local Currency in 1996 Prices

© (Uit : Miltion Dong)

Financial Cost

B Toial Foreign Curtency Local Curre ncy ]

Scction | : Noi Bai - Bae Ninh Initiat Siage 664,379 3182,629] 281,350  (75.333)

Final Stage ) 591,105 360,037 231008 (?0,993?

Scvtion 1 ; Bae Niah - Chi Linh ~ |Initial Stape 531438 BG4 212,714 (6L776)

Scvtion ¥ : Hong Goi- CuaOng - |Ininal Siage 836,030 | 452,768 3R3 202 (B9.135)

Section 4: CuvaOng - Ticn Yen Initial Stage 61,966 M WM {7.436}

* |Final $tage 219,589 128,213 91,316 {25.25))

- |Section 5: Tien Yea - Bac Luan ~ {Initial Stage 150.942 90,105 60837 [§7.150)
Final Stage 452,325 268,145] . 184,680  (51820)]

Notc 1 { ) Tax amoont included in Loca) Currcacy,

: Table 13.10 Summary of Additienal Investment Cost

Description '_ Assumed Year | Financial Cost
' of Construction | {Million Dong)

(1) Section1

Overlay for 2-Lane | 2006 - 16,608
: 2012 16,608
Overlay for4-Lane 2018 33,261
(2) Section?2 o
- Oveslay for 2-Lane 2006 17,109
Overlay for 4-Lane 2012 _ 31,081
' 2018 31,081
(3) Section3 _
Overlay for 4-lane 2006 33,302
2012 _ 33,302
2018 33,302
(4) Section 4
“ Overlay for Existing Road| -~ 2005 1 9,667
Overlay for 2Lane 2015 17,468
(5) Section5 : i '
Overlay for 2-Lane (B.P.) 2005 _ _ 3,184
B 2011 318
Overlay for 2-Lane 2015 29,108
B Overlay for 2-Lane (B.'I’.) 2017 _ . 3,184
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14 ECONOMIC PROJECT ANALYSIS

14.1 Estimation of Economic Project Cost

“The costs estimated in Chapter 13 are based on the market prices. Here these
- will be corrected to the economic price {shadow price) in order to compare costs
- and benefits.

- Structure of Project Evaluation

Financial Evaluation Economic Evaluation

Market Price  ~— ® . Fconomic Price
: (Shadow Price)

|

~ Pinancial Cost
Financial Revenue

l

~ Economic Cost
Economic Benefit

e

Economic costs were calculated by correcting distorted prices. (Refer to
Table 14.1). Thus the current actual value of resources is expressed for imported
materials, domestic materials, labors and right-of-way, This makes possible
comparisons for optimum use of domestic resources.

14-1



Table 141 Items to be Corrected to Economic Price from Market Price

Resources Market Price Distortion Correction to Fconomic Price
1. Cost not related | Miscellaneous ¢ost not related to] Tobe deleted because not related to
to project project consumption such as taxes | competitive market  cconomic
and subsidies activities '
2, Foreign | Officiat foreign exchange rate | To use international price in Us$
materials and tariffs are distorted determined by  international

competitive market

3. Domestic - | Price is distorted by regionat| Tg remove influence of tax imposed
materials difference, monopoly and partial| an exporls, to make price closer to
competlition ' : international  free . competitive

' market. '

4. Laborers Wage is distorted by minimum|To apply shadow wage rate to

wage, the unemployed, and labor | unskilled laborers to bring - the
undon. : wage closer to real value of
: workers. -

5. Right-of-Way |land price and ground rent| To calculate marginal productivity
distorted by speculation andlin order to bring the price closer to
policies. _ free competilion.

6. Capital market | Unsuitability of interest rate and | To allocate optimum investment
| financing for enterprise with good | rescues by capital opporiunity cost.

conditions ; limits  seléction of SR

oplimum capital investment.

(1) Elimination of Cost of Unr'ela-téd‘ltems of the Project

Taxes, construction fund interest, and subsidies, etc., are not direct costs {not
direct consumption of resources). they simply represent money transfers and
thus are eliminated from cost and benefit. B

Vietnam's economic renovation program, which covers all the major sectors of
the economy, began in 1989 and was accelerated in 1989. In December 1989, it
was decided by Congress to implement import and export tax, real estate tax,
special sales tax, individual income tax and others. Since then some additional
taxes have been added. Tax rate differs depending on construction material and
construction-related transactions. :

' Amount to be Deducted from Financial Cost as Tax .

12 % of maintenance cost and of construction cost
12 % of engineering cost |
12 % of supervision cost
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The 10% figure is based on recent data provided by MOT from the tender
document for Highway No.5, and on the recent estimate from the World
Bank‘s appra:sal report of hxghway rehabilitation report.

(2) Economic Cost of Forezgn Costs

Foreign fund of construction cost in Chapter 13 is converted to dong at
1 US$ = 10,950 dong. At construction cost estimation of the project, domestic
and foreign ratio is estimated at 40:60. The real price of dong is calculated in
Table 14.2. There is not much deference between the actual exchange rate and
the shadow prlce ~

Table14.2  Correction Index of Ecoriomic Price of Foreign Materials . -
- o {million dong)
Items 1990 1991 1992 1993 1994 -
(1). Total Import 2,7524| 2338.11 2,540.7| 3,924.0] 5,000.0
(2). Total Export 2404.0| 2,087.11 2,580.7] 2,985.2) 3,600.0
(3). Total Import Tax 81.8 6731 175.2 - -
(4). Total Export Tax 9.7 483 1704 - -
(5). Export Subsidies - '
(6). (1) + (2) - 5,156.4| 4425.2{ 5,121.4] 6,909.2] 8,600.0
(7). (6) + 3) - (4) + (5) 51985 44442] 51262 - -
(8). (6) + (7) 0.992| ~ 0.99] © 0.998 - -
(9). Foreign [‘xchange Rate 5 018 9 0801 11,209| 10,950] 10,950
(dong) '

~ (Source : Statistical Year Book 1994 by Statistical Publishing House)

Foreign funds are expressed in dOmestic currency

o Shadow Exchange Rate o
10 950 Dong x 1/0998 = 11 060 Dong

G Eébﬁomié Cost o_f Domestic Materials

In order to express values of domestic materials in currency, they are corrected
into shadow price which is determined by the international free market. In this
study, however, local materials are considered as economic cost after tax is
exempted. Shadow price of domestic materials will be covered by the difference
of plus and minus of the sensitivity cost. '

- Price of domestic materials
Market price. = Transfer Items - = Economic Price
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(4) Economlc Cost of Laborers

* Labor cost consist of two factors: (a) unskilled labor cost for the pro;ect (8% of
construction cost in this study), and (b) skilled labor cost of engineering services
(4% of construction cost).

In this sludy, as adopted in an ordinary feasxbihty study, shadow price is not
applied to costs of foreign engineers or domestic engmeers, as their fees will be
determined by competitive market. '

Economic Cost of Engineers _
Value of Engineers = Free Market Competitive price = Economic Price

_Usua!ly, as these unemployed people come from agriculture regions, the
opportunity cost of unskilled labor is considered equal to per caplta income of
agricultural sector.

‘Income Per Capita in Agricultural Sector

Labor force (popu!ation) 29,998,000 :
Income : 30,333,000 Million Dong
- Per Capita Income 580,000 Dong

This is approximately equal to 0.25 % of the ordmary wage.

Shadow Wage of Unskilled Labor

Labor Cost x (.25 = Economic Cost

(6) Economic Cost of Right-of—Wéy Cost

In principle, the economic cost of right-of-way is calculated by productivity of
right-of-way. For example, in the case that rice production was stopped for road
- construction, the cost is calculated as an added value of the production of a rice
field. In the case of using public land, there will be no acquisition involved, but
the economic cost is calculated at estimated value of productivity of the land for
economic project analysis.
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Table 14.3  Cost of Right-of-Way and Percentage Occupied in
' Construction Cost

(Million Dong)

Section Construction Stage Land Acquisition Cost % |
Section 1| Initial stage - 33,090 5.0%
Final stage -0 '
Section 2 |Initial stage 7,553 1.4 %
- |Final stage 259921  48%
Section 3 |Initial Stage 84,760 10.1 %
Section 4 |Finat stage 8,313 38%
Section 5 |Initial stage 2,751 1.8%
Pinal stage 11,259 25%

Land acquisition cost is compensated at resettlement cost which is equal to the
land productivity. This study, therefore calculated as follows: '

Cost

Land Acquisitior

1 Cost of Market Price = Resettlement Cost = Economic

(6) Estimation of Total Economic Cost of the Project

- Table 14.4 shows economic cost corrected from project capital cost at market
price. In the next subsection, benefit - cost comparison’ analysis is used to find
of costs will be calculated according to

this economic cost. Annual allocation

construction plan in Chapter 10.

Table 144  Financial and Economic Cost
- (Unit : Million Dong)
Section " :Initial Stage Final Stage
Financial Cost | BeonomicCost { Financial Cost | Econordc Cost
Section 1: 2+ 2lanes 664,379 554,082 591,105 487,010
Section 2: 2 + 2 lanes 531,438 439,509 533,003 444 408
2 fanes 531438 439,509 - -
. [Section 3: 4 lanes : 836,030 705,676 - - -

[ Section 4: QOverlay + 2 61,966 51,075 219,589 152,620
fanes - ' .o - : :
Section 5: Overlay + .2 150942 - 124,950 452,825 375,488
lanes o . '

14-5



14.2 Estimation of Economic Benefit

14.2.1 Road Users and Road Benefits

(1) Effects of Constructing Project Road

Table 14.5  Effects by Constructing Project Road

The project increases work for construction compames, construction
material companies and truck transport companies.---Positive effect
Driving time and cost will decrease.--—-Direct user effect

Traffic accidents and casualties will decrease.---Prevention of loss
Decrease of road maintenance cost; abandonment of ferry crossmg ===
Saving of capitat

Driving will be more comfortable.---Increase of Comfort -
Rice production, mining exploitation and tourism development will

_ be enhanced.---Development effect

Increase of employment, improvement of social level of life,
enhancement of equitable income distribution, and increase of
foreign currency. ---Social and economic effect

Decrease of rice production by the use of land for roads. ---Negahve
economic effect on production

Increase of air pollution and vibration due to increased trafflc ---
Negative environmental effect from poilution '

1) The positive effect is indirect. Indir_ect effect is n(it_ est_iniaied_ due to

lack of input - output table. .

2)  The direct users’ effects constitutes the greater part of benefils analysis
of the present study. :

3) Prevention of loss is measurable, . However the amount is so small

that it was not included in the ca!culatlon

4)  As for savmg of capital cost, the road maintenance cost is so small that
it was not included here.. Only the capital saving of Pha Lai ferry is

accounted in project section 2.
5) Driving comfort is not calculated.

6) As for effects from development increase from development [elated
~ traffic volume is included in the calculation.

7y Socnal and economic effects are considered in sensitivity analysis. -

8) Negative effects on production are taken into account as land cost in

benefit cost analysis.
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9) ' Negative effects from road environmental po}tutio;n are calculated in
cost estimation for installing - cost of noise pollutlon preventlon

facnlmes

(2) Beneficiaries and Types of Benefits of Highway Project

Accordingly, measurable effects of the road project are called "benefits”

hereafter.  Measurable benefits will be calculated according to (1) the
beneficiaries, and (2} benefit units. The relatlonshlp between (1) and (2} is as the

Table 14.6..
~ Table 14.6

Types of Benefils of Highway No. 18 Proj ect

1. Normal Traffic :
Without project
With project
Types of Benefits

Slow running speed, High running cost
High running speed, Lower running cost
Savmg in driving time and cost

2. Diverted Traffic :
- Without project
With project

Types of Benefit

Use of other road, of railroad, or ship

Less distance, faster, less cost

Difference of saving compared with detour
route

- Difference of saving compared with railroad

3. Generated and Induced

Traffic :
Without pro]ect
With project

Types of Benefit |

and ship

Blcycles and pedestrlans could not use the road

. New potential users of road |
: Addltmnal half of the normat trafﬂc bencflt

4. Development
~ Traffic:
Without project
- With Project
Type of benefits

Related

Resources remain undeveloped

“Production and development realizable

Development benef:ts

5. Ferry boat user:

Without project

- With project
. Type of benefits

Not time-economic
Time-economic

B Saving of ferry boat cost

1) 'fhe benehts to normal trafhc in regards to running time and cost
saving are explained more fully in following passages on vehxclc unit
cost estlmahon

2) Out of diverted traffic beneflts the savmg benefit of detourmg is
calculated in benefits costs analysis of section1, Noi Bai - Bac Ninh
-and section 2, Bac Ninh - Chi Linh. Saving benefits from railroad and
ship is included in the OD (Origin Destination) traffic volume
estimate among 33 zones of normal traffic, in "Transport Modeling
and Demand Forecasts” of Chapter 5.
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3)  Generated and induced traffic benefits are calculated as a half of the
- normal traffic benefits in section 3, Hong Gai - Cua Ong, section 4, Cua
Ong - Tien Yen, section 5, Tien Yen - Bac Luan,

4) Benefit of development-related traffic is calculated including
estimation of origin/destination vo]ume of normal traffic among 33
zones. :

5) Savmg beneflts of ferry are calculated for Pha Lai ferry in sechon 2.
- 14.2. 2 Passenger Time Cost Savmg

Improvement of the project road will enhance drivmg speed, and save time for
passengers of all vehicles. When saved time is used productwely, it can be
considered as a benefit brought about by the project.

(1) Annual income per passenger

Time value differs according to income of passengers. Passenger time value is a
_function ‘of the wage rate. Thus, annual income per worker is calculated as

1,290,446 dong by dwldmg the wage per passenger of the study area by number
- of workers.

‘Table147 GDP 'per Worker of the Study Area

[tems _ GDP and Worker
GDP of the Study Area 1994 ‘ 5,197,000 Million Dong
GDP Growth Rate 1994-1995 -~ 10.93%
GDP in the Study Area 1995 _ 5,765,032 Million ‘Dong
Population of the Study Arca 1995~ 9,927,714
Percentage of Workers 45%
Number of Workers 4,467,471 - 4,467,471
GDP per worker of the study area 1,290,446 Dong

Source : Chapler 4 of this report

{2) Time Value Based Upon Annual Income per Passenger

Time value of car and bus passengers was calculated separately ‘according to
their differing incomes. Based upon the "Statistical Data on Labor and Social
Affairs 1994", the average income of the wealthier classes who are car users
amounts to 4.53 times more than the average income (Appendix A - 14. 1) Thus
this class of people is considered as car passengers.-

Average income of motorcycle users is consxdered in between car passengers
and bus passengers. Accordingly the time value of income per hour for annual
working hours of 1,800 is as in Table 14.8.
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Table 148 Time Value Based on Income

Items Income/Year Val;l;eiel;qﬁour ,
Income level of car passenger 5,845,722 Dong 3,248 Dong
Income level of bus passenger 1,290,446 Dong 717 Dong
Income level of motor cycle passenger 3,568,084 Dong 1,982 Dong

(3) Time Value of Trips by Type of Vehicles

The time value of trips ought to be deferent from time value of working hours.
Time value of trips is estimated in accordance with trip purpose. In general,
business trips are normally valued 100 % of wage rate for all vehicles while
other bus trips are valued at 60 % in this study. ' '

Table149 Value Composition of Trip Time

. Trip Purpose Value Composition Ratio of Trips
Work | Non-leisure | Leisure | Work | Non leisure | Leisure | Total
| Passengercar |35% |50% 5% [35% {50% 0% 85%
Bus . 15% |65% 20 % 15% [39% 0% %
Motorcycle ~ {35% |50% 15 % 35% |50 % 0% 85% -

Drivers of passenger cars and motorcycles are considered as passengers. In the
" case of bus drivers, they are excluded from passengers as they are included in
vehicle operating costs as crew cost under restriction. Trip time value based on
‘income and trip purpose is calculated. f

Table 1410 Time Value of Trips by Vehicte Types

Vehicle

No. of passengers - /hour /minute
{ Passenger car - 280 7,730 Dong 128.8 Dong
Bus j 29.30 11,344 Dong '189.1 Dong
Motorcycle 1.06 1,685 Dong 28.1 Dong

Time value is assumed to be the same throughout the project life. The future
growth rate of GDP is a factor of traffic increase.

14.2.3 Vehicle Operating Cost Saving Benefit
14231 Introduction |
(1) Types of Benefits Resulting from Savings in Vehicle Operating Cost

There are ten types of vehicle operating cost (V.0.C} benefits (Refer to
Table 14.11). V.O.C for project benefit calculation can be divided into two main
groups; fixed and variable. Running cost is complied into the unit cost per
travel distance (1 km), which fixed cost into the cost per running hour. The
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fixed cost does not vary according to the travel distance and speed, in short, this
can be called a kind of "Property Possession Fee". '

Table 14.11 “Types of Benefits of V.0.C Saving

Variable costs saving (1) Fuel cost saving benefit

(Runaing costs} (2) Lubricant oil cost saving benefit
(3) Tyres cost saving benefit
(4) Maintenance (spare parts) cost saving benefit -
(5) Maintenance (labor} cost saving benefit
(6) ‘Depreciation (d:stance related) cost savmg

. | benefit

Fixed costs saving (7} Depreciation (hme related) cost savmg benefit
(8) Interest cost savmg benefit
(%) Crew cost saving benefit
(10) Overhead cost saving benefit

(2) Selection of Typical Vehicle

The grounds for V.O.C. computahon can be divided into two categories: factors
- which are unique to the locality (in this case, Vietnam), and factors which are
universal. Factors of the former group include: available vehicle types, fuel,
tires, parts and their respective prices, as well as personnel expenses. Factors of
-the latter group include: car longevity, amount of kilometers driven, car
'mileage, and number of wheels per vehicle. The most important factor of the
first group is vehicle type and cost, which dlctate ru:mmg expense to a large
degree. S :

There are different kinds of cars : imported cars, cars of local production and
assembly, cars produced by different manufacturers, cars of various models, new
cars, etc. The prices, of course, are also varied as does vehicte operating cost.

The fourteen (14) types of vehicles used as the basic data for the study area are in -
accordance with vehicle, registration classification and classification ratio and
with Registration Tax Department classification (See Appendix A-14.2) :

Seven (7) types of vehicles were selected for the basic data for base speed which
is considered to represent V.O.C. Therefore V.Q.C of medium-size trucks
represent trucks under 1 ton, trucks of 1 - 3 tons, and those of 3 -5 tons (See '
Appendix A - 14.2).

Types of vehicles presently prevalent in Vietnam were mostly manufactured in
the forimer Soviet Union: UAZ automobiles, Xarosa buses, ZIL 130 mediwm-
size trucks, Kamaz large-size trucks. Motorcycles mostly consist of Honda and
other ]apanese makers, while at present all types of. vehlcles of huropean or
Japanese orlgm are on the increase. - -

A hearmg was conducted wnth Ha Noi dealers, but due to the high number of
vehicle types, widely varying prices, and differing 1mp01ters, appropriate data
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was unobtainable, so vehicle types and prices as registered by the Ha Noi
Vehicle Taxation Department were adopted. This registration class is revised
“every two years and can be considered as representing the correct financial cost
as it is the foundation of automobile taxation. '

Four (4) types of vehicles used for V.O.C estimation of different speeds are based
upon actual traffic composition of the field study of the area.

Particularly motorcycles are common in the area. ' Accordingly V.O.C
calculation was undertaken for motorcycle separately.

Table14.12 Selection of Typical Vehicle for V.0.C

- Traffic '
Basic Data | Base Speed Estimation V.0.C Estimation
(1) Passenger car Passenger car ' _ : '
(2) Van | Van Passenger car Passenger car
(3) Under 12 seats _ : :
(4) 12 - 36 seats - Medium Bus |Bus - | Bus
(5) Over 36 sedts Large Bus - : :
(6) Under 1 ton _
(7)1 -3 ton Medium
' Truck - :
{8}3 -5 ton . Truck . Truck
{9} 5 -7 ton o :
(10)7-10ton Heavy Truck
{11) Over 10 ton '
| (12) Honda Dream o o
(13) 70 cc | Motorcycle Motorcycle . {Motorcycle
(14) Under 50 cc ' ‘

Note: ~ Refer to Appendix A-14.2. Vehicle Price for Vehicle Operation
Cost Calculation - :

(3} Division of'Markét Price and Economic Price of Vehicle Operating Cost

Vehicle operating costs are calculated in two parts : economic vehicle operating
cost and financial vehicle operating cost. Economic V.O.C is artificially derived
by eliminating all the transfer items from the financial V.O.C expressed at the
market price. . All the taxes are deducted from the market price of materials
concerned, and subsidies are added to the market price.

This economic V.O.C reflects real cost of vehicle travel and is equivalent to
marginal productivity of each market. . i _
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14.2.3.2 Unit V.0.C by Base Speed

Table 14.14 and 14.15 show unit V.O.C of 7 vehicle types according 1o base speed.

Table 14.13 Base Speed for Unit V.0.C Calculation .

Vehicle Classification - Base Speed |
1. Passenger car ' S 70 km/hour
2. Van : o 60 km/hour
3. Small Bus - ' 50 km/hour
4. Large Bus ' 1 - 45 km/hour
5. Medium Truck _ _ _ 50 kim/hour
6. Heavy Truck 40 km/hour
7. Motor Cycle ' . 40 km/hour

For each vehicle type, annual mileage and life span have been estimated for a
"base speed”, and for a flat, tangent and paved road in good condition. The
"base speed” must be interpreted as the average year-round speed. When this
speed decreases, the annual mileage will decrease as will the life-span mileage;
speed increase will have similar increasing effects.  However, - linear
proportionality does not exist. - -

1)

2)

- 3)

Table 1?4.15 shows unit V.0.C per vehicle per km calculated based
upon the data of Table 14.14. Calculation method of each item is
shown in Appendix A - 143." S '

The running unit cost is cal{_:uiated as running cost per km per
vehicle, and as fixed cost per vehicle per hour.

For the data of fixed cost, the total running cost was calculated at base

speed.

In this study many different sources have been used in order to arrive ata
- reliable and moderate base value. Table 14.5 is based upon the following
data; also hearings with vehicle dealers, transport companies, and from

users, '

1) Transport Cost, National Transport Sector Review of Vietnam (UNDP
project, prepared by BCEOM) _ ot

2) Feasibﬁity Report for Nation.al Road Route Ne.18 and No. 17prepared :
by consultant. P :

3)  Research Papers prepared specially by the World Bzm.k.'

4) Data from several organizations within the Vietnamese governmélit.
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14.2.3,3 Estimate of V.O.C by Type of Vehicles and by Speed
(1) Factors and Their Relation to Vehicle Operahon Cost Calculanon

Vehicle operating cosls are determined by various factors, the most important of
which are the following:

1. Road: ' alignments, surface type and condition

2. Traffic: .~ volumes in relation to capacity, traffic composition
3. Vehicle : - type, age, general condition, load

4. Driver : skill, mentality, mood

5. Climate : temperature, humidity

These factors mentioned above are closely related to each other. For example
the speed is often used as a main variable in V.O.C calculation and is then
related to fuel consumption, tire wear, maintenance, capital costs, etc.
Improvement of a road may then result in higher average speed, and thus tead
toward a higher annual mileage. However, another problem conseqtience of
this is also the shortening of the lifetime of vehicle, although this is not
completely proportionally inversed. Thus, when the influence of individual
variable is estimated, possible interrelations should be identified.

Table 14.16 shows economic V.O.C by vehicle type and by driving speed. Fuel
consumption, lubricant oil consumption, tire wear, maintenance costs (parts,
labor, depreciation, interest, crew wage, and overhead cost) are all related to
driving speed. See Appendix A - 14.3 as to the relevant formula of vehicle lypes
and drwmg speecl and V. O C

Table 14 16 Compos:te Unit V.0.C (Economic)

(Dong)

Km/Hour | Passenger Car Bus Tiuck Motorcycle

10.00 4,081.02 5,328.61 5,7580.43 394.98
15.00 3,746.12 4,955.83 5,267.57 367.69
© 2000 . 3436.94 4,620.32 4,803.32 344.56
. 25.00 3,153.49 4,322.09 4,387.69 32557
30.00 2,895.76 4,061.13 4,020.67 310.74
135.00 2,663.76 3,837.45 3,702.27 300.05
40.00 2,457.48 3,651.04 3,432.48° 293.52
45.00 . 2,276.93 3,501.91 T 3,211.31 291.13
50.00 L 212210 3,390.05 3,038.75° 292.90
55.00 1,993.00 331547 291481 298.81
60.00 : - 1,889.62 3,278.16 2,83948 ~ 308.87
65.00 1,811.97 3,278.13 © 281277 o 32309
70.00 1,760.04 3,315.37 2,834.67 34145
75.00 1,733.84 - 3,3589.89 T 2,906.19 - 36397
$0.00 ' " 1,733.36 3501.68 3,024.32 390.63
85.00 1,758.61 3,650.75 - 3,19207 421.45
90.00 1,809.58 3,837.09 3,408.43 456.41
95.60 . 1,886.28 4,060.71 3,673.41 15$5.53
100.00 : 1,988.70 4,321.60 3,987.00 $38.79
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143  Economic Cost Benefit Analysis

The result of the economic cost and benefit calculation is as shown in the :

fo]lowmg table.

Table 14,17 Summary of Benefit Cost Comparison Analysis

(NPV = Million Dong)

Section Project IRR NPV B/C
Section 1 2 lanes + 2 lanes "15.11: 387,144 1.70
Section 2 2 lanes + 2 lanes 17.36 611,026 202
: : 2 lanes 15.42 274,826 200
Section 3 4 lanes _ 20.64 720,926 228
Sectiond  Overlay + 2 lanes 19.74 183,501 2,67
Section 5 Overlay + 2 lanes 18.34 339,567 2.47

NPV and B/C were calculated based on a discount rate of 10 % p.a.

14.3.1 Section 1: Noi Bai - Bac Nihh

{H) Result of Benefit Cost Analysls

The result is as shown in Table 14.18, IRR is hlgher than 'the opportumty cost
of capital. . Thus invesiment of 1,041.3 billion dong as the pro]ect cost is

economically feasible.

Table 14,18 Result of Benefit Cost Analysis

Internal Economic Rate of Return {IRR)
Net Present Value (NPV)
Benefit Cost Ratio {B/C)

387,194 Million Dong

Investment Indicator
15,11 %

1.70

(NPV and B/C were calculated by discount rate, of 10 %)

(2) Road for Benefit Cost Companson

The existing 31.3 km road runs parallel with the project road; therefore the
distance is similar. The average driving speed on the existing road in the year
2000 is assumed to be 19 kmi/h. In absence of the project, it would be 11 km/h
when traffic volume approaches capacnty in the year 2010. _

‘The first stage pro;ect road with two lanes will exceed capacnty in the year 2012,
with traffic demand of PCU 15,263. The second stage project (addition of two

more lanes) will also be over capacity in the year 2020. The average driving

speed will decrease to 52 km/h, and there will be no more increase in benefit.

- 14-16



(3) Traffic Volume Used for Benefit Cost Calculation .

Traffic volume (and driving speed) estimated for the project road is based upon
Chapter 5 "Transportation Modeling and Demand Forecast". Annual increase
rate of traffic volume for the last ten years of the project life is forecast as
follows: - '

Passenger car _ 4.9 %

Bus ‘ T 49%
Truck _ S 34%
Motorcycte _ o 38%

Table 14.19 Expected Traffic Volume (Average Daily Vehicle) .

Trathic 119951 2000 | 2005 ] 2010 | 2015 | 2020 | 2025 |

P. Car Normal. 1951995 408| 652| 1044| 1664| 1860
Diverted | 65| s09| 1316] 2144 3003} 3814}

Bus Normal | 104| 174| 292 486| 809| 1112{ 1413
Diverted | 1051 . 456] 802] 1410| 2020 2566

Truck ~ INormal 193] 252 330 443 595| . 786 898
| Diverted 162] 558] 803| 1154| 1404] 1690
M. Cycle |Normal 17691 38121 8219| 13978]23782| 33037| 38352}
' Diverted 0 0 0 0 0 0

Normal traffic- means .future traffic .voh_m‘ie which will increase "withouf
~ project”. Diverted traffic means diverted traffic "with project” (Refer to
Table 14.19). ' '

- (4) Benefit on the Project

 Normal traffic benefit is produced from savings in driving cost and time when
- comparing existing Highway No. 18 and 31.3 km project road. Diverted traffic
' benefit is calculated from savings in driving cost and time when comparing the
26 km project road with 18.5 km National Highway No.3 bypass, and with
National Highway No.1 {17.2km). Motorcycle use is assumed only on the
project road, supposing that the bypass will not be used even if the road is
congested. : '

Phulo 26km _ Bac Ninh
‘ ' (Project Road) ' ;

17.2km
(Hwy No.1)

 18.5km o
(Hwy No.3)

\, .Cau Duong
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{5) Composition of Benefit
| * Table 14.21  Composilion of Benefit

Billion Dong

Normal Traffic Diverted Total
' : : Traffic -
V.0.C Saving Benefit 2906 : 2723 5.629 (73 %)
Time Cost Saving Benefit 1565 ' 451 2016
- B 4471 3174 7646 (100 %)

14.3.2 Section 2 : Ba¢ Ninh - Chi Linh
(1) | Reéult of Benefit Cost Analysis
Result of benefit cost analysis is shown in Tables 14.22, 24 and 25. All
alternatives resulted in IRR higher than the opportunity cost of : capital.

Therefore they are all economically feasible.

Table 1422 Result of Benefit Cost Analysis

Investment Indicator - Case-1 - Case -2
Internal Economic Rate of Return (IRR) - 1736 % - 1542 %
Net Present Value (NPV = Ml"l(}n Dong) 611,026 274,826
Benefit Cost Ratio B/C ' 202 2.00

: (NPV and B/C were Calculated by dlscount rate of 10 %)
{2) Road for Beneh! Cost Analysis

. Two basic aitemalwes are as shown accordmg to consxderatlons of different
stage construcuon '

Table 14.23 - Project Alternatives for Benefit Cost Analysis

Case Stage - - Condition _
Case -1 |Iststage |Improvement of existing road to lwo-lane;
The construction will start in 1998.. open in 2001
2nd stage | Widening of two-lane road to four-lane road; .
. ~{ The construction will start in 2004.. open in 2007
jCase -2 |Iststage | Improvement of existing road to two-lane; _
The construction will start in 1998.. open in 2001
Under the condition that the construction of the
alternate four-lane hlghway will take place between 2004
and 2007, : .
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(3) Traffic Volume Used for Benefit Cost Analysis

Estimation of traffic volume to use project road is based upon Chapter5
"Transportation Modeling and Demand Forecast”. Annual traffic volume
increase rate after the year 2015 is assumed as 70% of the previous ten years
increase rate, as shown below.

Passengercar  59%
Bus 6.3 %
Truck: 5.6 %
Motorcycle ' 8.1%

" In Case 1 the road will reach its cap1aty in the year 2026, the last year of the
project life. In Case 2, users of the alternate highway would not be required a
toll fee. In all cases, expected traffic volume is estimated to be the same.

"Normal traffic" indicates future traffic volume estimated in the absence of the-
project. "Diverted traffic" = indicates traffic. estimation’ considering
implementation of project, in which ferry traffic is dlverted (or gencrated) to
road lrafﬁc by construction of the brzdge '

Table 1426 Traffic Volume Used in B C. Analysis (Average Dally Vehlcle)

_ Traffic | 1995 | 2000 | 2005 { 2010 | 2015 | 2020 | 2025

P.Car Normal 134]  219] 356 6191 1076} 1596 2369
- | Diverted 2261 1179] 1708] 2455 31081 3898

Bus Normal 95| 137 19 3711 698| 1104{ 1746
Diverted - 179 85t 1242| 1783 2263| 2824

Truck Normal - 213] - 306| 436|  618| 875] 1117 1425
Diverted | 452 2242 3339 4962 6548 8639

MCycle {Normal 978| 2136| 4664 8233] 14518) 21718 32500
o Diverted 197] 911|  1458] 2342] 3152| 4216

(4) Beneflt of the PrOJect

Table 14.27 Types of Project Benefits

_ : Beneﬁts Remarks
‘|1) Benefits of normal | Saving of running cost and time comparing
traffi(“ existing Highway No.18 (without project), and

- { the project road (with project)
2) Benefxt of dlverted Saving of running cost and time of the project
- traffiec. road section, comparing the total 80.8 km of
o National By-pass No.5 and provincial road No.
183, with the total 61 km of the project road and
National Highway No. 1

3) Pha Lai ferry - The investment scale of ferry boat proven
investment cost - | economically feasible, consists of V.O.C and time
- saving: . | saving benefit of normal traffic and diverted, as|.

a beneﬂt for bridge. (See Table 14. 28)
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Route Map for Diverted Traffic

A/ Bag Ninh 36km -~ Chi Linh
No.18
o b
)
Cau Duong o Q.g&fs
78km [ | ®
GiaLam - Nos -~ HaiDuong

Presuppositions of benefit-and-cost calculation : The alternative highway in case
2 will make speedier driving possible. However at the present vehicle
competency level, higher speed will increase running cost. And the following
speed level was used as economic speed in the analysis.

Passenger car 82 km/h

Bus 66 km/h
Truck . 65 km/h
Motorcycle 47 km/h

Benefits Cost calculation was carried out assuming 36.4 km for case 1 and
37.5 km for case 2. For comparison under the same conditions, traffic allocation
between the project road No.18 and the alternative highway was not
undertaken.: : - ' '

(5) Composition of Benefit

In the two cases the completion year differs. This influences statistics on
driving speed, and benefits differ. IRR will also differ, due to the fact that
investment time varies, present net value differs, and IRR varies. In all cases,
ferry boat users of diverted traffic are the same. Accordingly, the benefits will
~ be the same. : - :

Table 1429 Comparison of Benefit of Two Cases

Billion Dong

_ V.0.C Benefit .- Time Benefit
Case™. - N.Traffi D.Traffic. N.Traffi D.Traffic  Ferry Total
S o S o o
Case 1 _ 1941 4667 611 . 199 - 570 7988
Case2 1064 - 2080 411 - 83 266 3904
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14.3.3 Section 3 : Hon Gai - Cua Ong
(1) Result of Benefit Cost Analysis-

The result of benefit-and-cost is shown in Table 14.30 and 14.31. IRR is higher
than the opportunily cost of capital. Thus investment of 705.7 billion dong as
the project cost is economically feasible.

_ Table 14.30 Result of Benefit Cost'A:nalysis

- Investment Indicator
Internal Economic Rate of Return ' 20.64%
Net Present Value (NPV) o ' 720,926 Million Dong
Benefit Cost Ratio (B/C) _ : 2.28

(NPV and B/C were calculated by discount rate of 10 %)
(2) Road for Benefit Cost Analysis |

The project road runs parallel with the coast; the distance being almost the same
as that of the existing road (38.5 km). By the year 2004, the existing road is to
- reach capacity. ~Analyzing from the expected traffic volume, the project road
needs 4 lanes from the beginning. - ' ' .

Capacity of 4 lane road is PCU 61,500 (in case urbanization progresses more
rapidly, it will be PCU 52,275} and it is estimated that traffic will not reach
capacily until the year 2020, 20 years after completion. - Average driving speed is
estimated at 56 km/h at the beginning of the operation, and at 42 knmv/h, 20 years
later. ' _ ' '

(3)  Traffic Volume Used for Benefit Cost Analysis

In the year 2000, the first year of completion, the estimated traffic volume is
7,595: 700 passenger cars, 1,078 buses, 1,482 trucks and 4,336 motorcycles
(See Chapter 5 Transportation Modeling and Demand Forecast) (Refer to
Table 14.31). - '

Table 1432 Traffic Volume Used in B/C Analysis (Average Daily Vehicle)

j " Traffic 1995 | 2000 2005 | - 2010 2015 | 2020
P.Car Normal - 423 - 665 1103 1566 23491 3614
| Induced ' 35 58 174 261 402

Bus Normal 671 1024 1645 2314 3434| 4817
' Induced - 54 . 87 257 282 535
Truck - |Normal 604] 1408 3460 5124 8294 11364
Induced . - : 74 182 579 992] 1263

M.Cycle Normal 1615| 4119 110661 15152] 21908] 29318
Induced 217 582 1684 2434 3258
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(4} Benefit of the Project

The benefit of the project is the saved running costs and time yielded from the
difference between driving on the exisling road at an average speed of 30 -
20 km/h and on the projected road at 56 - 42 km/h. In B/C calculation the
traffic consists of normal traffic and induced traffic, which makes up 5% of
normal traffic during the first ten years and 10 % during the last ten years.

(5) Composition of Benefit

Composition of the total benefit (unit: billion dong) shows V.0.C saving at

' 91 %, with time saving at 9%. Whether the project is undertaken or not, -

benefit of normal traffic increase by the development of coal resources,
sightseeing, and industries in the region, amounts to 95 %, the greatest benefit

- of the project.

14.34

Table 14.33 Composition of Benefit

: ~ [ Normal Traffic | Diverted Traffic Total
V.0.C Saving Benefit : 4910 : ' 231 5141(91 %)
Time Cost Saving Benefit ' 443 26 : 469
. 5353(95 %) - 257| 5614(100 %)

Benefits of trucks resulting from to coal resources are the greates't. :

Table 14.34 Benefit Composition by Vehicle Types l |

' P.Car Bus Truc_l_(" M.Cycie " Total
V.0.C (Normal 619] = 848 2702 . 764 4936
Traffic) : o '

2% |a7% |Gaw |a7% [(100%)
Section 4 : Cua Ong - Tien Yen |
(1) Result of Benefit Cost Analysis

The result of benefit-and-cost analysis for this section is shown in Table 14.35
and 14.36. IRR is higher than the opportunity cost of capital. Thus, investment
of 233.7 biltion dong as the project cost is economically feasible. '

Table 1435 Result of Benefit Cost Analysis’

o - Investment Indicator
Internal Economic Rate of Return (IRR) 19.74% B

Net Present Value (NPV) : 183,501 Million Dong

Benefit Cost Ratio (B/C) . 267

" (NPV and B/C were calculated by discount rate of 10 %) R

14-28



uag USTL - Bup BNg

! ¥ TOTI09F JO SISATRUY 31I9Ug 3800 9EFL dqe]

8L 1S &es Lo 819 81L 2 146 L18 'G18 LY 210 °368 ‘2 582 808 0o 'S aye 'e0e 1810,
487 1 8200°0 316%¥ 'S8T 108 6LLEZ gt €0g ‘181 823 A 0 . 6202 e
288 1 1800°0 - 16¥b 'q81 0s 1BLLEE 618 508 ‘181 LY 1A 0 . 820¢ | 28
868 1L 88000 6%y 681 134 6LL 7 g1t §0¢ 191 €58 31 623 1009 81 §. 4202 118
758 1 SrO0 0 i6¥Yy a8l 05 BLLSE. gic | 808 161 A §%e 0 0208 08
866 1 ¥600 0 (6% 981 05 §LL°ET - g1 502 '181 YA Ge 0 6208 | 62
S61°1 1 8000 36%¥ 981 0g 1BLLCT §ig 1608 ‘181 8%¢ 62 0 202 14
g% 1 A LLOO 0 #28% 681 0g 1BLLET Gog 812187 RTAA T4 0 2202 L2
SL8°1 4 7600 0 1861 18T 1 PLOEZ ¥5¢ 982 ‘L81 14 822 0
888l 802 TI10°0  £460°991 08 868 °02 583 BEY o¥1 658 '81 623 006 81
8951 g ET0°0 4167 S¥1 a9z £88 L1 rAYA L1801 144 822 0 0202 4
2912 ¥ BST0 0 §9¥3 981 éc 060°61 981 1LE6 0el 588 §gg ¢ 6105 | 22
1882 ¥ 0510 0 3886 321 61 6LE 2T 8LT 803 601 5% 8Zg 0 8107 | 22
85v ¢ m. L3200 3160 801 91 800 ‘11 - 1L8T- c16'98 - ges §%¢ 10 | L10G 13
869°% 9 328070 §196°L6 ¥I 6166 Fa! 98818 638 LYY ¢ 9102 | 0¢
1182 Y18 82800 1820°88 [34 ¥52 'S 621 089 ‘6L g2 ‘81 114 009 st €10z | 6l
4988 ¢ 6 : 16800 4688 ‘6L e 28L79 [44! £80 48 Gae §42 0 y102 | 81
8S%0°0 §Li8°LS 8§ ¥e0's 06 £26L°3¢ 144 LT ¢ 2102 1
09800 iPI6'6¥ 3 ¥0% ¥ YL 625 ‘cv 0%e 5¢¢ -8 Z210% a1
TL90°0 268 °T S 41 89 18088 €22 633 0 110g | 4t
g0S0 0 1398 '%E ¥ 98L '3 89 SIL*1E 19%¢ 832 0. 0108 1
T960 0 §6499°L% . £ P13 9. 69863 076 ‘66 ye 998 '56 5002 gl
TGTT°0 - {8EL ‘23 £ BEL'T 18 5602 425799 2] 8L87°99 8002 A
8LET0 §1.9°8T 12 80% 1 1 928 ‘L1 28291 78 L1091 L L0021 1T
089170 188L'TI A 206 0% £18°01 ¥g 2 0 900 01
L8610 12486 I 80L T £09 '8 Lye 01 ¥5 £66 01 - G002 6
99820 - {918 “L i 068 gl yi6 9 e, ¥8 0 - $00% g
¥682°0 [TL0°8 1 114 8 1966 ¥s 4 0 £002 L
g6EE 0 0OV 'Y 0 6.8 g 9L6 % ¥4 ¥ ) 2003 9
200F 0 §882°¢ 0 €z ¥ 2¥6 2 ¥e ¥e 0 1002 | ¢
co8¥ 0 3198977 0 BEZ ¢ 868 2 ¥8 ¥ 0 0003 . { ¥
78881 68970 {0 _ 10 0 0 0 836718 0 855 °18 6661 g
199 %1 S.65°0 [0 0 0 0 0 030 *1%: 0 02013 RB8T | 2
48 °] 16680 il 0 0 0 0 £86 '1 0 £88 ‘T LEGT |8
aniey ST oT13®d], AtiFea] | OTIFRIL] QTIIRIL .
1u2833] 128234 I010%y PILBISU TRmION IRISUS  TRRION JOURT o
115U 3500 unoosSTa 1830} UTABS SBL] 20/ 18310, -1ureE TRLIOR) T294
STSATEUY /4 Tigausg 3500 B
JUOQ WOTILIN | ¢ Eun o Sey PSS UETSag
¥vl 6] oy 1umols(| JUsasoIdu] S3ers 7 =140

14-29



(2) Road for Benefit Cost Analysis

The distance of the project road is the same as the ex;stmg road 43.5km. The
~project road runs paralle] with the ex;stmg road. The project road will reach
capacity in the year 2023. The average running speed will decrease to 40 km/h.

(3) Traffic Volume Used for Benefit Cost Analysis

The expected traffic volume used for B/C analysis in the first year of operation,
is 852 vehicles in total; 140 passenger cars, 211 buses, 258 trucks and 245 motor
cycles.

- Table14.37 Traffic Volume Used in B/C Analysis (Average Daily Vehicle)

Year 1995 2000 2005 2010 2015 2019 . 2025
P.Car : o8 140 236 415 733 1035 1243
Bus 120 211 370 631 1254 - 1644 1978
Truck 831 258 800 1372 2351 3014 3607
M.Cycle 84 245 724 1045 1512 1909 2250
Total 371 852 2130 - 3513 5850 8456 9028

(4) Beneflt of the Project

The benefnt of the project is the saved running cost and time yneided by the
difference between driving on the existing road at an average speed of 39 -
15km/h; and on the project road at 46-40km/h. There is no benefit of -
- shortened distance. Savmg cost of road maintenance cost is so small that it is
not considered as a saving,

(5) Content of Benefit Cémpositibn_

Composition of the total benefit shows V.0.C baVing at 88 %. Benefit of time
‘saving is only 12 %, because there is little difference in drlvmg speed between
the exlslmg road and the project road. ‘

Table 14.38 Composition of Benefit (Unit: Billion Dong) |

Total

Normal Traffic - | Generated Traffic
Y.0.C Saving Benefit 2398 4 2402 (88 %)
Time Cost Saving Benefit 315 05 316 .
2713(99 %) 5 2718(100 %) '

Benefit composmon by vehicle types shows trucks as rccewmg the - ‘greatest

‘benefit.

Table 14.39 Benefit Composition by Vehicle Type

e

- P.Car

o Bus Truck | M.Cycle Total *
V.O.C (Normal ‘traffic) 378 600 1387 32 2398
: (16 %) - (25) {58) (1-%) {100 %)

14-30




14.3.5 Section 5: Tien Yen - Bac Luan
(1} Result of Benefit Cost Analysis

The results of benéfit-and-_cost ana.lysis for this section is shown in Table 14.40
and 14.41. IRR is higher than the opportunity cost of capital. Thus investment
of 500.4 billion dong as the project cost is economically feasible.

Table 14.40 Result of Benefit Cost Analysis

' - Investment Indicator
Internal Economic Rate of Return (IRR) . 1834% -
Net Present Value (NPV) - S © 339,567 Million Dong
Benefit Cost Ratio (B/C) o ' 247

(NPV and B/C were calculated by discount rate of 10%)
{2) Road for Benefit Cost Comparison

In light of the fact that the existing road at present has extra capacity, traffic

“congestion is not yet serious, and the road surface is well maintained well
enough for traffic for the time being, the construction will basically be carried
cut in stages

Second stage of construction: to undertake the second invesiment to widen the
road to 2 lanes at the time it reaches capacity. The project road. extends over
86.9 km parallel with the existing road. And the distance does not differ greatly.
As a basic plan, the second investment period is suggested for the year 2007 -
2009

(3) Trafflc Volume Used for Beneflt Cost Analysis

~ The traffic volume capacﬂy of the pro;ect road will reach its capacnty in the year
2025, 16 years after completion of the second stage construction. After that, the
benefit w1ll not increase,

Traffic volume up to 2015 for the pro;ect road is based upon ChapterS
“Transportation Modeling and Demand Forecast'. Annual increase rate of
traffic after year 2015 is set as: passenger cars, buses, and trucks at 7% and
motorcycles at 5 %.

Induced traffic is estimated at 2 % of the total traffic.

Table 1442 Traffic Volum¢ Used in B/C Analysis {Averége Daily_ Vehicle)

Year 1995 2000 2003 2010 2015 2019 2025-2029

¥P.Car 83 133] 235 407 705 939 1387
Bus - q 152 256 432 747| . 1292 1812 2542
) Truck 56 192 666 1168 2051 2877 4035
- |M.Cycle 230 624 1696 2451 3542 4521 5770
Total . ' . 521 1211 3029] - 4773 7590 10199 - 13734
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) Composition of Benefit

As for the ratio of total benefit and cost over the 30 years of assumed pro;ect life,
saving of V.O.C will amount to 90 % of the total benefit. As for the vehicle-type
benefit composition, trucks shows the most benefit (Refer to Table 14.43).

Table 1443 Composition of Benefit
Billion Dong

~Normal Generated Total
Traffic Traffic _ :
V.0.C. Saving Benefit 4830 50 4880 (90%)
Time Cost Saving Benefit 566 5. 571
: - u 5396 {99%) 55 5451 (100%)

Benefit composition by vehicle types shows trucks as recewmg the greatest
benefit.

- Table 14.44 Benefit Comnposition by Vehicle Types -

' : PCar [ Bus T Truck M.Cycle “Total
| V.0.C (Normal Traffic)}] 712 1222 2767 128 4830 .
o B (15%) | (25%) | (57 %) (3 %) {100 %)

144 Sensitivity Analysis

_14;4.1 Selé_clibn Criteria for the Pr(i)jeci__

In order to select or prioritize 'a'pro]ect in supposition of a certain amount of
budget, there are three indicators: {a) Internal Rate of Return (IRR), (2) Net
Present Value (NPV), (3) Beneﬂt Cost Ratio (B/C}

| 1:)' IRR is an mdlcator of benefit ratio to investment capital (cost). However
no matter how dlfferent the mvestment amount the rate may result in the
- same f:gure _

" For example, a pro]ect of 1000 dong scale, a pro;ect of 150 billion dong scale,
and also a project of 20 million dong scale could all show an IRR of 15 %.

2) . NPV indicator is usually used to analyze the amount of beneflt exceeding
the investment cost. For the selection of projects, in order of the amount -
- of benefits, this NPV companson is used

3 On the other hand even if NPV is small and pm;ect scale is small, some
B pro;ecis show high efficiency. These are expressed in benefit-and-cost ratio.
-~ That is; high B/C ratic means high benefit-in relation to small investment
cost. This is similar to IRR indicator. : :

. NPV indicator and IRR indicator show different results depending upon which
- discount rate is to use, 10% or-12%. In the case of pubhc facilities such as a
road project, high benefit is not always necessary to decide investment priority.
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IRR which can obtain the indicator (%) automatically by the calculation is used

~ as project selection and priority indicator in this report. -

- 144.2

An.alys'is of Investment Feésibilily of Base Case
“Table 14.45 Sensitivity Analysis by Using IRR (%)

Section _ Base Cost Benefit | Combination

' Plan | +10% up |-10% down| +10.-10% "
Soction 1, Noi Bai - Bac Ninh | 1511 14.07 13.97 13.03

Section 2. Bac Ninh - Chi Linh} :
- Case-1 2+ 2 17.36 1625 16.13 1507
: Case-2 2 15.42 14.38 . 14.26 13.28

Section 3. Hon Gai - Cua Ong § 20.64 18.50 1837 17.14
Section 4. Cua Ong - Tien Yen | 19.74 18.69 - 1858 17.55
Section 5. Tien Yen - Bac Luan{ 1824 17.37 17.27 16.33

Cases were analyzed to fmd IRR for 10 % increase of cost, for 10 % decrease of
benefit, and for the combination of 10 % increase of cost and 10% decrease of

. beneht The result is seen in Table 14 45

14.4.3

In order to decide investment feasibility, opportunity cost of capital is used as an
indicator. Opportunity Cost of (,apltal shows high figure when economic
growth is high and when there is hlgh investment demand of social
infrastructure. Opportumty cost of capital in Japan is about 5 %, while Vietnam
is 10 - 12 %. IRR is higher than opportunity cost of investment of all case that
were proven as economically feasible. The later the undertaking of the highway
improvement project, the h:gher the IRR and Benefit Cost will become ;

Sensnllwly Analysis of Positive Alternahves

Seasilivity anaiys;s of positive alternahves is dlSCUSSGd as follows (Refer to

‘Table 14.46):

- Base case plans to add the second stage construction when the teaffic
volume reaches road capacity. As a result the IRR was comparatively
high. Thus some more positive alternatives were studied.

- When construction is undertaken soonez, section 1, 2 and 5 showed IRR

~ of less than 12 %, thus not economically feasible when considering the
-cost increase and the benefit decreases. This is due to the fact that the
‘discounted present value of cost in comparlson with benefit becomes
more than the Base Case

- Construction of altemate inghway of Section 2: it is dlfflcult to conclude
early stage construction of the toll highway for the followmg reasons :

1. This project basically presupposes a toll-free road.

© 2. For cap:tal recovery, it will be necessary to study the case of toll
©road, in which another traffic volume estimate is required.
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Table 14.46 Sensitivity Analys'i_s of Positive Alternatives

Section Condition Construction | (B)
Period _
Section 1. Noi Bai 1 stage improvement 1997 -2000 | 10.94%

- Bac Ninh | {4 lane)
Section 2. Bac Ninh Overlay + Alt. Highway | 1998-2003 | 1323 %

- Chi Linh .
Section4. CuaOng 1 stage 1mprovement 1997.-1999 | 11.23%
- Tien Yen (2 lane) '
Section 5. Tien Yen 1 stage 1mprovement 1997 - 1999 | 10.95 %

- Bac Luan (2 lane)

Noe: All calculations are listed in Appendix A - 14.5

Conclusions

Results of benefit cost analysis according to the sensitivity statement are as
follows:

(1 Sectlon 1 Noi Bai - Bac Ninh

1) 2-lane road to be completed for use by the year 2001
2)  Additional 2 lanes to be completed for use by the year 2013.

(2) Section 2 Bac Ninh - Chi Linh

1) In the llrst stage, 2-lane (widening of the present road) road to be
completed by the year 2001, giving consideration to construction
timing to connect both ends of the road.

2)  The alternate highway is to be constructed by the year 2007 following.
a detailed feasibility study. _

3) Sechon 3 Hon Gai - Cua Ong

4-lane road construction will be undertaken from the outset of initial stage to be

~open in the year 2001.

(4) Section 4 Cua Ong - Tien Yen
Construction for stage 1 and stage 2 is to be undertaken separately.

- Stage 1is to complete overlay. ancl constructlon of presently-dangerous
bridges by the year 2000.

- Stage 2 is to complete widening to 2-lane road and remaining works by
the year 2010.
(5) Section5 . - Tien Yen - Bac Luan

Construction is to be undertaken in the same manner as section 4.
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