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Table 4.7.1 Approximate Quantities of Major Items

Descriptions : Unit Quantities
Cautting cu.m . 184,600
Filling cu. m 75,700
Concrete cu. m 14,500
Reinforcement Bar ons : 1,300
Gabions cu. m © 9,200
Stone Masonry $q. m 6,900
Graveled Surface _ sq. m 42900
Penetration Macadam Surface $q. m - 9,800
Concrete Surface for Causeways $q. m 10,200
Drainage Ditches ' m 12,400

Maintenance Work
General

The scope of work to be carried out by HMG covers the maintenance with some
improvements of existing roads, except the stretches under construction. The main

work will be composed of:

- Removal of landslide deposits on the road.

- Removal of debris flow deposits on the causeways after being hand over.
- Removal of sediment materials in the drainage ditches and culverts.

- Regular maimenéncé of on- and off-road work,

- Repair of slope protection.

- Other maintenance works, as needed.

Scope of Maintenance Work and Work Quantities

Required road maintenance work will mdst]y be to remove carth and rock depbsi[cd
on the road.by l'and_s_lides and at the caus:cways after being handed over. Also, the
rehabilitation and repair_:of the road is to include reconstruction of worn structures,
réplacerﬁcnt of expansion joints on bridges and slope stabilization work. All of this is



classified in terms of both manpower and mechanized maintenance work, discussed

as follows;

Al

‘Removal of Earth and Rock by Landslides

This work will consist of removing, loading, hauling and dumping of earth
and rocks deposited on the road by landslides. This is exp'et:té:d to occur
mostly between Kamara bridge and Sindhuli Bazar due to the existing
conditions of topography. Required work volume is estimated based on

* currently available data as follows.

37.0 km times 700 m3/km/year = 25,900 m3/year, say 26,000 m3/year
Removal of Sediment Materials at Canseways

This work will rc(juire the éxcavation, dozing, loading, hauling and dumping
of the sediment materials  at 17 causeway locations. The required work
volame is estimated at 17,000 m3/year with the condition that the sediment
volume is 250 m3/place and is to be carried out four times per year at each of

the 17 causeways as shown below:
250 m3/place x 17 places x 4 times/year = 17,000 m3/year
Removal of Sediment Materials in the Drainage Ditches and Culverts

It is difficult to estimate the required work volume (quantitatively) for the
drainage ditches and culverts; however, the amount and type of equipment to
be provided to meet the needs for maintaining the 37.0 km of road length
should be adequate to remove all sediment materials in the drainage ditches
and culverts. '

Regular Maintenance af On- & Off-Road Work

This work comprises; 1) replacement and compaction of grévcl, 2) surface
grading and 3) maintenance of road structures. The wo:k to be performed is
gathering and screening of gravél, haUHng and durhpi_ng of gravel along the
road's surface, spreading and compaction.
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As noted above, it is difficult to cstimate the required work volume
quantitatively; however, the equipment to be provided to meet the neéds for
maintaining the 37.0 km of road length should be adequate to perform the

required repair/rehabilitation work.
Selection of Mainfenance Equipment

The required maintenance equipment is classified in accordance with the stipulated

maintenance work mentioned above and is listed as follows:

- Earthmoving Equipment.

- Concrete Production Equipment.
- Lifting Equipment.

- Roadway Equipment.

Many kinds of equipment and tools are necessary for the repair shops which are
planned to be located at Bardibas and Sindhuli Bazar. Procurement of spare parts arc
planned for two years of operation.

Maintenance equipment was selected taking into consideration the following factors:
- To meet all of the different types of required maintenance work for Section 1.

- To repair the equipment by the trained DOR maintenance staff.
~ A readily available supply of spare parts and toals.

A. Earthmovin g Equipment

Bulldozer :  For removal of earth and rock deposited on the
road by means of one bulldozer with 14-ton
capacity. This is to be allocated to Bardibas.

Backhoes : For removal of earth and rock deposited on the
road as well as sediment at 17 causeways and
drainage ditches along the road using a backhoe
with a 0.6 m3 of bucket capacity that is allocated
to Bardibas.



Wheel Type Loader

Crawler Type Loader

Dump Trucks

Vibratory Rollers

For removing earth, clay, rock and other materials
on the road and sediment at 17 causeways by two
wheel type loaders with 1.4 m3 bucket capacity.
They will be allocated to Bardibas.

For removin g earth and rock deposited on the road
by means of one crawler loader with a 1.5 m3
bucket capacity. It will be allocated to Bardibas.

For hauling deposited and sedimented materials
using Three dump trucks, each with an 8-ton
capacity. They will be allocated to Bardibas.

For compaction of surfacing materials by a
vibratory roller with a 4-ton capacity. This will be
allocated to Bardibas.

Concrete Production Equipment

Concrete Mixers

Lifting Equipment _

Truck Crane

Readway Equipment

Motor Grader

For production of concrete at the work site for re-
construction of structures by means of a portable
type concrete mixer (0.3 m3 capacity). They will
be allocated to Bardibas .

For handling heévy cargo and materials by means
of a truck crane having a 5.0-ton lifting capacity
that will be allocated to Bardibas.

For grading work along 37.0 km of road by means

of a motor grader having a 2.8 m blade width.
This will be allocated to Bardibas.



Plate Compactors :  For compaction work along 37.0 km of road by
means of Three 80 kg vibratory plate compactors.
These will be allocated to Bardibas .

E. Repair Shop Equipment and Tools

Power Supply :  To generate and supply electric power for the
repair shop, a diesel engine generator with
50/60 kVA generating capacity will be procured
for the maintenance/repair shop at Bardibas.

Equipment and Tools :  To repair the maintenance 'équipment by means of
' ' standard type of equipment and tools for the repair
shop at Bardibas.

F. Spare Parts

Spare parts (mainly fast-moving ones) are to be procured for two years of

operations,
4.8.4 Required Maintenance and Repair Shop Equipment to be Supplied by GOJ

The types of maintenance and repair shop equipment to be supplied by GOJ are
sommarized below in Table 4.8.1 and Table 4.8.2, respectively.



Table 4.8.1 List of Maintenance Equipment at Bardibas for Section |

Equipment Capacity Total
Bulldozer 14.0 ¢ 1
Backhoe 0.6 m3 1
Wheel Loaders 1.4 m3 2
Crawler Loader 1.5 m3 1
Dump Trucks 8.0t 3
Vibratory Roller : 401 1
Truck Crane 5.0t 1
Motor Grqder 2.8m 1
Plate Compactors 80 kg 3
Diesel Generator 50/60 kVA 1
4-WheelJeep %é%ﬁ%sgeﬁ‘gger 1
Pickup Trucks - : | o1t 2
Repair Shop Equipment & Tools - 1lot
Spare Parts - | Lot




Table 4.8.2 List of Equipment & Tools for DOR Repair Shop at Bardibas

Equipment/Tools Bardibas

[am—y

Gas Welding Set
Arc Welding Set
Gear Puller

Drilling Machine

Electric Grinder
Portable Air Compressor
| Vices

Chain Block

Hydraulic Jack
Compression Gauge

Revolution Indicator

Thickness Gauge

Hydraulic Meter

Current Meter

Voltage Meter

Tool Sets for Vehicle Repair

Tool Sets for Repair or Construction Equipment

Tool Set for Tire Repair
Battery Charger

bt |t [ B [0 fems [ et [ o | et o e s [ 8O s [ e [t | g
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4.9  Implementation Program
4.9.1 Construction Principles
The following construction principles will apply:
- The construction work ié to be undertaken by a Japanese contractor.
- The implexﬁentétion program shall be divided into a detailed desi gn stage and a
construction stage with an adequate interval in between for the land/house

acquisition tendering and other matters.

- Upon being constructed and after handing over the maintenance r'espohsibility for
the bridges, approach roads, and causeways will be transferred to DOR.



- HMG shall maintain the road and related facilities using the equipment supplied
by GOJ. ' '

4.9.2 Special Considerations for the Construction Plan

For the construction of the nine bridges including their approach roads and the 17
causeways, the following shall be taken into consideration:

- Since the Project site is located far from Kathmandu, there will be a lack of
adequate facilities such as electric power, water supply, telecommunications and
lodgings.

- The bridge construction sites are divided in about 27-km segments, with PC girder
fabrication yards being required for each bridge site.

- The contractor's central concrete mixing plant and rock crushing plant must be
adequate for the required concrete volume.

Taking the above into account, the construction plan will be made under following
working conditions:

- To construct the base camp composed of the concrete mixing plant, rock crushing
plant, workshop, contractor's office/lodgings, laboratory and consultant's
office/lodgings near the center of the Project site.

- To construct the girder fabrication yards and contractor's field offices for the
bridges.”

- To prepare a sufficient communication systems connecting the sites and
Kathmandu, the sites and Japan (by satellite) and from site to site.



® Girder Fabrication Yards

Base Camp

. hY
Concrete Mixing Plant and Rock Crushing Plant

Quarry (for Aggregate)

SECTION I 37 KM

Figure 4.9.1 Location of Work Facilities

4.9.3 Bridge Construction Methods

The erection of the bridge PC girders will require the use of proven methods and

experts, as discussed in the following sub-sections.

A,

Erection

Considering the site conditions, and from an economical viewpoint, two

~erection methods have been selected for the bridges in Section I These are

the erection girder method and truck crane method as shown in Figures 4.9.2
and 4.9.3, respectively. 1t is planned that the truck crane method will be
applied for Ratn Bridge while the ercction girder method will be applied for
the other bridges. '
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Figure 4.9.3 Truck Crane Method
B. Necessity of Experts

Production and erection of PC girders require well rained experts. Since the
bridge sites are located quite a distance from Kathmandu with few experts
available in Nepal, they will have to be dispatched from Japan at the required
time for the purpose of operating special equipment and performin g related
work for erecting the gi.rders.



4.9.4

4.9.5

Special Considerations for Project Implementation

The following considerations have been taken into account for formulating the

implementation of the Project.

- As floods often take place from June to Sepiember, work in the river is dangerous.
This will require that all work be limited to land-based operations for safety
purposes during the flood season. Therefore, the commencement of the Project
should be before October so as to use the full dry season profitably.

- Land acquisition for the permanent work items should be carried out by HMG
prior to the commencement of the Project. In this regard, the detailed design
including the centerline survey should be completed about six months before the

commencement of the construction work.

- As consiruction of the approach roads will undoubtedly interfere with the existing
traffic, where possible the construction of these roads should be carried out in the
dry season since most of the vehicies can then safety utilize the riverbeds as

detours.
Consulting Services for the Detailed Desigli and Construction Supervision

Immediately after the Exchange of Notes (E/N), the contract for Engineering
Conéulting Services should be signed. These Services will cover the design, cost
gstimate, tender/contract documen_ts,.tendering, and construction supervision. The
required Japanese staff and their responsibilities concerning the Services is outlined

as follows:
A. Team Leader

Responsible for all aspects of the Consulting Services.
B. Road Engineer .

Responsible for the detailed design of the roads, and the supervision of road

con;truction.



Superstructure Engineer

Responsible for the detailed design of the superstructure, and the supervision
of its construction.

Substructure Engineer

Responsible for the detailed design of the substructure, and the supervision of

the substructure construction.
River Structure Engincer

Responsible for the detailed design of the causeways during the detailed
design stage.

Construction Planner/Cost Estimator

Responsible for the preparation of the detailed implementation schedule and
Project cost estimate during the detailed design stage.

Contract Specialist

Responsible for the preparation of tender, contract and related documents
during the detailed design stage.

Survey Engineer

Responsible for the topographic and other survey work.

Resident Enginger

To reside in Nepal and will supervise the construction work.

Materials Engineer

Responsible for the control/advice of specified material -quality and str.ength

for the road and structures during construction.
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49,6 Procurement Plan for Materials and Equipment

The plan for procuring construction materials and construction equipment is

presented below.

A,

Construction Materials

ey

@

3

4

(5

(6)

Normal Portland Cement
Normal Portland cement is manufactured in Nepal, but there is not

always enough capacity. Therefore, some part of the normal Portland
cement will probably have to be imported from other countries.

High-early Strength Cement

Since high-early strength cement is not manufactured in Nepal, it

should be imported from Japan or other countries.

Reinforcement Bars

Indian-made reinforcement bars are sold in the local market, but the
maximum size available is only 25 mm. As a result, rebar exceeding
25 mm¢ will not be used.

Timber and Plywood

Timber and plywood having 2 water-proof treatment for use in making
concrete forms are available in the local market.

* Concrete Hume Pipe

Concrete hume pipe is available in Janakpur.
Crushed Stone, Sand, Ready Mixed Concrete and Asphalt mixture

As crushed stone and sand for use in producing such items as
ready-mix concrete, asphalt mixture and base course materials, etc. are



not available in the local market, they will have to be produced by the
Contractor.

(7)  Fill Materials for Road Construction

Materials used as fill when constructing the approach roads will be
obtained from nearby borrow areas approved by the Consultant.

(8) Petrol, Oil, Lubricants an.d Asphalt
The prices of petrol, oil, lubricants and asphalt are regulated by the

* Government and their prices are fairly consistent in Nepal. Suppliers
can transport these items to the sites if the demand is large enough.

€] Galvanized Steel Wire
Galvanized steel wire for gabions is available in the local market.
(10)  Special Construction Materials

PC cable, PC anchors, concrete admixtures, bridge expansion joints
and similar items will be imported from JYapan.

B. Construction Equipment

Most of the construction equipment available in Nepal is old and it is difficult
to obtain spare parts quickly in the case of breakdown. Some items of
equipment can probably be rented from the larger construction companies
when it is not in use, but there is no assurance that it will alwﬁys be available.
Therefore, it was decided that all needed construction equipment should be
brought in from Japan by the Contractor

4.9.7 Implementation Schedule
The iniplementation schedule for the detailed engincériﬁg design and construction of

the nine bridges, the apbroach roads and 17 causeways is depicted below in Figure
494,



1121314516171 8:19110811¢12

(Field Investigation)

Detailed (Work in Japan)
Design R |
{Work in Nepal)
erem (Total 6 months)
(Demobilization Work)

| i

(Construction of Approach roads)

(Construction of Apprbach Roads)

Construction of Section I i E : l ‘ {(Construction of

inc bridges) § |

FALEELLTELISEEELESTL AR EEEEALLEELLLEELELLLATELEAT IS IEEL LS AT EEE TS Lo

and {od

Equipments Supply (Construction of 17 Causeways)}

(Procuremnent of Equipments})
——

(Transportation of Equipments)

Total 19 months)

Figure 4.9.4 Tentative Implementation Schedule

The total implementation period i§ broadly divided into three stages as described

below.

A.  Contract with the Consultant and the Detailed Design
After signing the contract with the selected a Japanese firm, the detailed
design will be carried out by the Consultant including the preparation of the
tender/contract documents, drawings and cost estimate. The direct contract
system currently in use by DOR will be applied to obtain the Consultant.

B.  Prequalification, Tendering and Contract with the Contractor

After discussion with and approval by JICA pert

aining to evaluation of the

items for the prequalification (P/Q) of tenderers for the construction work, the
P/Q activities will be carried out in Japan by the Consultant on behalf of HMG

to select the qualified tenderers.
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In the tendering operation, the principle of general competitive biddin g will be
applicd to select a Japanese contractor for'the construction work. Evaluation
of the tenders and selection of the contractor will be performed in Japan by
representatives of HMG and the Consultant in the presence of JICA officials.
Negotiations with the selected contractor and signing of the contract will be
also be done in Japan. The direct contract system currently in use by DOR
will be applied to obtain the Contractor.

Parallel to the signing of the contract, HMG will conclude a banking
arrangement with an authorized foreign exchange bank in Japan to open
accounts for the purpose of receiving the funds granted by GOJ, and making
payments to the Japanese consultant and contractor. - This banking
arrangement will serve as the basis for HMG to issue the Authorization to Pay
(A/P) that is indispensable for use by the Japanese consultant as well as for
use by the Japancsé- contractor who will have to obtain export licences for
equipment and materials.

Such banking arrangement will also be used to re'c.ei've' payments as stipulated
in the contract terms and should be concluded within one month after the
signing of the E/N. It is noted that the Tapanese consultant and contractor will
able to carry out their contract responsibilities only after receiving the verified
contract and A/P.

The next step is a verification to be conducted by GOJ. Verification means to
examine whether the contents of contracts conform to the provisions of the
E/N, which is requisite for the contract to be effective.

C. Construction Work
The construction work will basically consist of the approach roads,
causeways, foundations and substructures for the bridges, production and
erection of PC girders, bridge surfacing work, river protection and ancillary
work. The construction is estimated to 1ake about 19 months to complete.

4.9.8 Scope of Work

The work to be executed by the Japanese side and Nepal side is summarized below,
together with the required undertakings by HMG. '
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Scope of Work to be Executed by the Japanese Side

(1

(2)

3

(4)

(5

Consulting services for the design, prequalification, tendering and

construction supervision services.

Construction of nine bridges; namely, the Bhozate Bridge, Karkare
Bridge, Gangate Bridge, Ratu Bridge, Sindhuse Bridge, Kamara
Bridge, Phittang Bridge, Buka Bridge and Gadeuli Bridge.
Construction of the approach roads for the above nine bridges.
Construction of 17 causeways..

Provision of equipment for maintenance of the road from Bardibas to

Sindhuli Bazar and tools for the Bardibas repair shop that will be
needed to keep such equipment in operation.

Scope of Work to be Executed by DOR

(1)

(2)

3

| To perform mainten.ance of the road, drainage ditches and bridges

from Bardibas to Sindhuli Bazar using equipment provided by
Japanese Grant Aid.

To perform improvement of selected segments of the road.

To staff and operate the repair shop.

Undertaking by HMG and DOR

(1)

2)

3

Provision of necessary land for construction of the bridges, approach

roads and causeways.

Demolition and/or removal of any impediments within the above
mentioned land.

Orpanizing and financing the maintenance activities that will be
needed for Section 1.



(4)

(3)

Exemption of income tax for expatriates.

Arranging for exemption of tax for all imported construction
equipment and materials provided by the Japanese Grand Aid.

The expenditures to be borne by HMG in connection with the implementation

of the Project is estimated as shown below:

(Unit: Mil. NRs))

'_I) Land Acquisition and House Compensation Cost 10.9
2) | DOR Administration Cost 1.9
3) | Maintenance Cost 134

Total 26.2
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CHAPTER § SUMMARY OF MAIN POINTS AND C{)NCLUSION FOR THE

5.1

PROJECT (SECTIONI)
Summary of Main Points of the Project (Section I)

Sindhuli District, having a population of about 130,000, has only one road connecting
it 10 the East-West Highway. The road has been constructed by DOR using
equipment provided in 1982 by the Japanese Grant Aid Program; however its service
Ievel is extremely low because of a lack of bridges and paved surface.

The lack of bridges and the problem of natural disasters such as landslides eause road
blockages which isolate the District during the rainy season thus placing serious

hardships on the villagers.

The Project (Section I) consists of the construction of nine bridges with dapproach
roads and 17 causeways in order to make the existing road/traffic conditions safe,
especially during the rainy season. This will ensure an adequate transportation line for
hauling subsistence commodities and agricultural produce between the East - West
Highway and Sindhuli Bazar '

Such impro.vemems will not only provide safety for the villagers in Sindhuli District
and Ramechhap District, they will also allow the linkage of farms around the Districts

and market centres thereby intensifying regional economic gains.

DOR can carry out the maintenance of the Project after its completion because of its
strengthened maintenance capability that is included as a part of the Project and due
o a lesser requirement for maintaining concrete bridges as compared to steel bridges.

The objectives of the Sindhuli Road Project are consistent with the objectives of the
road transport development called for in the Eighth Plan. Also the effects of the
Project (Scctioh I) mentioned above fully agree with the policies of the Eighth Plan
such as consolidation of regional integration.

The main environmental impact will be that of land acquisition and demolition of

- some (not many) houses.

The construction period of about 19 month's is considered to be reasonable.
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5.2

Conclusion
Based on the findings of the Basic Design Report included herein, the Project
(Section I) should be implemented vnder the Japanese Grant Aid Program with the

starting date to begin at the earliest possible time.

In order to ensure the smooth progress of the Project (Section ), it is recommended
DOR undertake the following:

- To establish an efficient organization for implementing the Project.

- To obtain the required land and pay an adequate amount of compensation to the

residents and land owners that will be affected by the Project.

- To limit the use of borrow areas (for fill, sand and boulders) near the bridges so
that scoring of the riverbed will be avoided.

- To carry out the maintenance and improvement operations planned for Section 1.

- To carry out the site inspection immediately after rain and remove any deposits at

the causeways.
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Figure 4.6.8 General Plan of Buka Bridge
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Figure 4.6.9 General Plan of Gadeuli Bridge
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Plan and Profile of Approach Road for Karkare Bridge
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Figure 4.6.12 Plan and Profile of Approach Road for Ratu Bridge
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Figure 4.6.13  Plan and Profile of Approach Road for Shindhuse Bridge
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