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Transport Service & Infrastructure

Transport Regulations
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D & COM: District and
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Management
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HRM: Human Resource
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SREE SN OIEMERMEEER

Machine's | Mainte. cost Rate | Total mainitenace ] Mainte. cost for |Mainte. cost per year| Number of | Total mainte. cost per year

life span (in life span) cost 1257, TR, GERem remained years | for remained years | equipment for remained years

Name of Equipment (years) (%) (JPY/unit) (JPY/unit) (JPY/unit) | (PY per year/unit) | (unit) (JPY)

1|Morter Grader  GD663-2 10 55 10,450,000 1,045,000 6,270,000 1,254,000 143 179,322,000
2|Wheel Loader  WA250-5 10 40 7,200,000 720.000 4,320,000 864.000 122 105,408,000
3|Wheel Loader  WA430-5 10 30 9,600,000 960,000 5,760,000 1,152,000 13 14,976,000
4] Excavator PC220-8 Standard 10 55 13,750,000 1,375.000 3,250,000 1,650,000 21 34,650,000
5| Excavator PC220-8 Long-Boom 10 55 14,850,000 1,485,000 8,910,000 1,782,000 0 0
6[Bulldozer D65EX-16 10 55 15,400,000 1,540,000 9,240,000 1,848,000 25 46,200,000
7|Wheel Backhoe Loader 10 50 6,700,000 670,000 4,020,000 804,000 31 24,924,000
8| Vibratory Roller 10ton SV520D 10 40 3,360,000 336,000 2,016,000 403,200 141 56,851,200
9|Pneumatic Tyre rollor TS200 10 45 2,574,000 257,400 1,544,400 308,880 4 1,235,520
10|Pedestrain Roller  0.8ton HV80 10 40 752,000 75,200 451,200 90,240 18 1,624,320
11|Plate compactors 4.3Hp PC63 7 40 100,000 14,286 60,000 30,000 20 600,000
12| Tampers/Rammers RS55E 7 30 96,300 13,757 57,780 28,890 18 520,020
13|Dump Truck 8ton 10 30 3,600,000 360,000 2,160,000 432,000 276 119,232,000
14|Dump Trucks with chip spreader 10 30 4,050,000 405,000 2,430,000 486,000 7 3,402,000
15|Cargo Truck 8ton 10 45 4,686,746 468,675 2,812,048 562,410 9 5,061,686
16| Water bowser 8,000L 10 45 4,934,798 493,480 2,960,879 592,176 138 81,720,249
17|Low bed tructor pay load  30ton 10 35 12,600,000 1,260,000 7,560,000 1,512,000 9 13,608,000
18|Self-loading truck pay load 15ton 10 45 11,250,000 1,125,000 6,750,000 1,350,000 21 28,350,000
19|Mobile Workshop 10 50 9,000,000 900,000 5,400,000 1,080,000 5 5,400,000
20|Mobile crane  35ton 10 25 10,750,000 1,075,000 6,450,000 1,290,000 1 1,290,000
21 |Bitumen Distributor 10 30 5,980,914 598,091 3,588,548 717,710 4 2,870,839
22|Bulldozer D85EX-15R 10 40 12,800,000 1,280,000 7,680,000 1,536,000 0 0
23|Tandem roller ~ CR271 1.44ton 7 30 660,000 94,286 396,000 198,000 4 792,000
24| Vibratory Roller  15ton SV700 7 35 7,007,000 1,001,000 4,204,200 2,102,100 0 0
25| Vibratory Roller  18ton SV700 7 45 9,900,000 1,414,286 5,940,000 2,970,000 0 0
26|Double drum Vibratory Tandem Roller 7 50 6,545,000 935,000 3,927,000 1,963,500 1 1,963,500
27|Tandem roller ~ SW800 10.4ton 7 25 3,325,000 475,000 1,995,000 997,500 0 0
28| Vibrator combinmed roller TW504 7 30 1,650,000 235,714 990,000 495,000 1 495,000
Total in JPY 28,499,605 730,496,334
Total in USD 219,228 5,619,203
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1. Project Summary

History of the Project

1. In 2017, the Government of Uganda procured 1,152 units of road
construction and maintenance equipment from Japan at a cost of
Approx. USD 150 million, and such equipment were distributed to 121
district and local governments, UNRA, KCCA, NEC and MoWT.

2. In 2021, JICA dispatched an expert team from Japan (hereinafter
referred to as JICA Project Team) for capacity development for
improvement of road construction and maintenance.

3. JICA Expert Team together with MoWT focal counterparts has
developed expected outcomes leading the project goal.

Goals, Expected Outcomes and Outline of Activity

MoWT personnel improve their capacity in the fields of road

Goals construction and maintenance.

Expected Outcomes 1:

Outcomes Improvement measures for policy making, planning, and budgeting
for road construction and maintenance of MoWT are proposed.
Outcomes 2:
A system for road construction and maintenance, including
effective use of road construction equipment, of MoWT is
improved in visible achievement of proper road
construction/maintenance works for fair/good conditions.
Outcomes 3:
Capabilities of MoOWT's road engineers, operators and mechanics
through road construction/maintenance and use of equipment is
strengthened.
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1. Project Summary

Major Activities

1. Analyze of current capacity, implementation structure, and planning and budgeting
system of MoWT on road construction and maintenance, and mechanical services.

2. Give a technical advice to improve road maintenance work more efficiently as well as
road equipment management.

3. Carry out the Training of Trainer (TOT).
8 members nominated from the Regional Mechanical Workshop (i.e. Kampala,
Bugembe, Gulu, Mbarara) received a training from JICA expert and local dealer, so
that they will be able to perform as a trainer to develop MoWT mechanics in the
future.

4. Hold and attend several workshops among all concerned parties (i.e. Mechanical and
Civil teams) under the Project to share a technical knowledge and discuss an action
plan.

(1) Field Activities
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Drainage system to be improved Inspection of equipment

Regional Workshop Map
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(2) ToT Activities

Training Program

vehicle

Construction equipment
Heavy Equipment (KOMATSU)
Vehicle (FUSO)

Compaction Equipment (SAKAI)

Advanced Course

Detailed training program
was left as an outcome

for future training by
MoWT ToT member.

(3) Workshop

RESOLUTIONS OF THE TRAINING WORKSHOP WITH JICA EXPERTS, CIVIL
ENGINEERS.TOT MECHANICS AND FORCE ACCOUNT MECHANICAL FOREMEN

HELD ON 9/12/2022 AT CRMW KAMPALA.

5/M | CHALLENGES

| RESOLUTIONS

RESPONSIBLE ENTITY
/PERSONS

1 Wear of undercarriage ~ Long Equipment travel should | ~ Plant cperator
be avoided # Civil engineer and
# Plan for shifting of the mechanical foremen
| | eguipment |
2 Use of equipment when it | = Equipment should be parked ~ Regional mechanical
is overdue for service whenever it is due for service. workshops
~# Service should only be under # Plant operators
taken by trained persons. ~ Mechanical foremen
3 Political pressure = All political ~ Permanent s secretary
# Request should be official. # Engineer in chief
# Regional
4 Lack of komtrax = All managers and mechanical | = TOT-Mechanics
information foremen should lease with
TOT-mechanics and registered
5 Ower consumption of fuel | = Fellow up en fuel consumptien | = TOT mechanics and

v

by use of komtrax

Operators should be
encouraged to use Eco mode
when in normal operating
situation

derearriage wear on road construction equipment.

registered personnel.

Measures

Failure to carry out timely

track chain adjustment.

Timely adjustments of undercarriage of equipment

Long travel hours of

equipment from site to site.

Equipment to be transported on the low bed/ self-loader

Equipment operation on bad
site terrains for long periods

Created by civil and mechanical teams

Choice of right equipment
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(4) Event

JICA expert team attended the 2" ANNUAL INTEGRATED TRANSPORT INFRASTRUCTURE AND SERVICES (ITIS)
on.

2. Suggestions on Road Construction and Maintenance
(1) Preventive Road Maintenance System
Frequency and scale of road maintenance related to total costs
throughout its service life
Minor repair

Minimum serviceability

Serviceability of road

Major repair

Operating years

Legend: Preventive Maintenance Breakdown Maintenance
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Total maintenance costs according to road maintenance methods

— e
™~ Total Cost
./ in service life of road

Major repair

Maintenance Cost

Minor repair

Operating years

Total Cost:  Preventive Maintenance < Breakdown Maintenance

When the Preventive Maintenance method is applied, cost reduction ratio is estimated approx. 20%
according to a trial calculation as per a case example of district road in Uganda.

Road maintenance equipment according to its scale

Breakdown Maintenance Preventive Maintenance

Asphalt Cutter  Asphalt Burner Bitumen Sprayer

Large-scale
Compactor

Small-scale Compactor

Asphalt Finisher
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Transporter for maintenance equipment

Breakdown Maintenance Preventive Maintenance

Cab-back Crane Cargo Truck

Low-bed Semi-trailer,

Self Loading Truck, etc.

Small-scale equipment is able to be transported to sites at one time by Cab-
back Crane Cargo Truck, and mobilization costs are reduced.

Popular method of small-scale maintenance

Spray bitumen (e.g. Tack coat) Pave with mixed asphalt material Compaction
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Future perspective of road maintenance by MoWT

» MOoWT carries out the preventive

roa.d maintenance in a .C|rcu|at|on of
an inspection, diagnosis,

maintenance/repair works and , \
record. : .
.
» By the above method, MoWT is able
to optimize costs to maintain roads \ 1

using its construction equipment in Maintenance /
good conditions. Repair Work

¥ Rural Road Database System, which was developed in MoWT by JICA’s past technical
cooperation, can help accumulating road maintenance records efficiently so that MoWT
will estimate a budget for periodic road maintenance in a timely manner.

(2) Action Plan in Road Maintenance Work for Its Cost Reduction and
Proper Use of Road Maintenance Equipment

Issues to be resolved

» Remarkable gap between busy period and non-busy period in road
maintenance work

» Over burden on equipment due to a long-distance travel of heavy
equipment (e.g. excavators, bulldozers, rollers) that are not suitable
for self-propulsion

» Inefficient fuel consumption due to long-distance travel of heavy
equipment




4/20/2023

Typical operation records of heavy equipment

1* and 2™
quarter in (he<
budget  year
2022/23

3" and 4™
quarter in rhe<
budget  year
2021/22

Date

Wiorking Status

(Monthly)

" 12/2022

11/2022

10/2022 .

09/2022 .

08/2022 .

\. o7/2022 ™

(" 06/2022
05/2022
04/2022
03/2022

02/2022

\_ 012022

Working

A

clual

Working Working

Daily

Amount of

Days Hours [ ATT  Travel a0, Fuel Consumed

7 _0 - 197L

L, , - . 6 Days 25H 21.3H OH 47H 4.1H 320L

7 m 3 Days 1MH  7.9H OH 3.1H 3.8H 102L

N 7 Days 19H  154H  OH 4H 2.7H 253.2L
0 Days OH 01H OH O.1H 2.5L

R—| : . . V. 7 Days 12H 9.3H OH 2H 1.7H 71.4L
= = === 22Days 103H 814H OH 11.1H 4.6H 1370.8L
E . B i.pays 57H 503H OH 6.8H 4H 838.5L
=== I _ 22 Days 1217H 106.1H OH 15.1H 5.5H 1943.9L
m I B spays 27H  226H OH 4.4H 3.3H 399.8L

L | ) . — - 12Days  23H 187H OH 61H 1.8H 210L

= N W 16 Days 57H 44H OH 10.5H 3.5H 680.3L

Source: Collected data from the GPS tracking system of excavator (PC220-8M0, 100865)

Challenges, Resolutions and Responsible Entity/Persons
in Road Maintenance Using Equipment

-m RESOLUTIONS RESPONSIBLE ENTITY /PERSONS

Wear of
underca

rriage

>

Use of equipment >
when it is overdue

for servi

of fuel

ce

Political pressure

Lack of komtrax
information

Over consumption >

>

Long Equipment travel (%) should be avoided
Plan for the shifting of the equipment
Equipment should be parked whenever it is
due for service.

Service should only be under taken by trained
persons.
All political request should be official.

All managers and mechanical foremen should
liaise with TOT-mechanics and registered
personnel

Follow up on fuel consumption by use of
komtrax

Operators should be encouraged to use Eco
mode when in normal operating situation

Plant operator
Civil engineer and mechanical foremen

Regional mechanical workshops
Plant operators
Mechanical foremen

Permanent secretary
Engineer in chief
Regional managers
TOT-Mechanics

TOT mechanics and registered
personnel.

Source: Prepared by the participants of the joint workshop between civil and mechanical teams

X For example, the manufacturer of excavator recommends self-propulsion within only 5 km per movement.
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3. Suggestions on Proper Management and Maintenance

of Road Equipment

(1) Future Scope of Mechanical Services by MoWT Mechanical
Workshop

Category of Maintenance Works

To be carried out by:

1. Routine service and minor repairs

MoWT  Regional ~ Mechanical
Workshops

2. Major /Specialized repairs and overhauls

MoWT  conracted ~franchised
dealers/service providers

Scope of Mechanical Services to be undertaken by MoWT and Private Sector

; Demarcation
Service Type of equipment ; 1o i
level seﬁicing ;]ndﬁ'epair Main work items Central oY TR S Manufacturer /
Workshop | Workshops | Local Dealer
1 Light | Periodical Maintenance Change lubricants, o o
lubrication
2 * Inspection and adjustment | Adjusting brake, adjusting o o
‘ clutch etc.
3 Minor repair and Replacement of consumable o o
maintenance parts
4 Overhaul of the main Ellgine: C!utcl;, .
t ransmission, hydraulic : ”
P component etc .y(mechanical ffied e O
component/device)
Undercarriage of
construction equipment @) O @)
: (part replacement) Note 2
5 ‘ Trouble shooting and repair | Electric/electronic/hydraulic
of electronic component control system, for engine, o
Heavy | /device power train and hydraulic e
comporent efc.
6 Major overhaul and repair, | Major overhaul/repair of
and modifications equipment and 0
modifications

Note 1: JICA expert understands that MoWT has experience and achievements for small vehicles. Therefore, a repairing work
of small vehicles are classified as MoWT’s direct operation..
Note 2: Replacement of parts around the undercarriage of construction equipment is going to be carried out by MoW T directly
or by utilizing private service providers, depending on the content of maintenance and MoWT s budgetary conditions.

Source: Prepared by MoWT and the Project Team

10
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(2) Expected Annual Amount for Road Equipment Maintenance
through Its Lifetime

Estimated Value| Machine's |Mainte. cost Rate | Total mainitenace Mainte. cost for [Mainte. cost per year| Number of [ Total mainte. cost per year
of Equipment | life span | (inlife span) cost Ay, mamte. cost/year| ety years | for remained years | equipment | for remained years
Name of Equipment (PY)(CIP) | (years) (%) (IPY/unit) (IPY/unit) (PY/unit) | OPY per yearkai) | (unit) (PY)
() (b) © [IRTR——— ()
1[Morter Grader _GD663-2 19,000,000 10 55 10.450.000 1,045,000 6.270.000 1,254,000 143 179,322,000
2[Wheel Loader _ WA250-5 18,000,000 10 40 7.200.000 720,000 4,320,000 864,000 122 105.408.000
3[Wheel Loader _ WA430-5 32,000,000 10 30 9.600.000 960.000 5,760,000 1,152,000 13 14,976,000
4] Excavator PC220-8 Standard 25.000.000 10 55 13.750.000 1.375.000 8,250,000 1.630.000 21 34,650,000
5[ Excavator PC220-8 Long-Boom | 27,000,000 10 55 14,850,000 1.485.000 8.910,000 1,782,000 0 0
[ 6[Bulldozer D6SEX-16 28,000,000 10 55 15.400.000 1.540.000 9,240,000 1.848.000 25 46.200,000)
7[Wheel Backhoe Loader 13.400.000 10 50 6.700.000 670,000 4,020,000 804,000 31 24‘914‘40%'
8[Vibratory Roller _10ton_SV520D 8,400,000 10 40 3,360,000 336000 2,016,000 403,200 141 56,851,200
9|Pneumatic Tyre rollor__T5200 5,720,000 10 45 2,574,000 257,400 1,544,400 308,880 4 1.235.520
10[Pedestrain Roller _0.8ton_HV80 1,880,000 10 40 752,000 75,200 451200 90.240 13 1,624,320
11[Plate 43Hp PC63 250,000 7 40 100,000 14,286 60.000 30,000 20 600.000
12| Tampers/Rammers RSSSE 321,000 7 30 96300 13,757 57,780 28,890 13 520,020
13[Dump Truck Ston 12,000,000 10 30 3,600,000 360,000 2,160,000 432,000 276 119,232,000
14{Dump Trucks with chip spreader 13,500,000 10 30 4,050,000 405,000 2,430,000 486,000 7 3,402,000
15| Cargo Truck Ston 10,414,992 10 45 4,686,746 468.675 2,812,048 562,410 9 5,061,686
16| Water bowser 8,000 10966217 10 45 4,934,798 493,480 2,960,879 592,176 138] 81,720,249
17 Low bed tructor pay load_30ton 36,000,000 10 35 12,600,000 1,260,000 7.560.000 1,512,000 9 13.608,000)
18[Sclf-loading truck pay load_15ton 25,000,000 10 45 11,250,000 1,125,000 6,750,000 1350000 21 28,350,000
19[Mobile Workshop 18,000,000 10 50 9000000 900,000 5,400,000 1080000 5 5.400.000
20[Mobile crane_35ton 43,000,000 10 25 10,750,000 1,075,000 6,450,000 1,290,000 1 1,290,000
21[Bitumen Distributor 19,936,380 10 30 5.980.914 598,091 3.588.548 717,710 4 2,870,839
DSSEX-15R 32,000,000 10 4 12.800.000 1,280,000 7.680.000 1,536,000 0 0
23| Tandem roller __CR271 1.44ton | 2,200,000 7 30 660.000 94,286 396,000 198,000 4 792,000
24| Vibratory Roller _15ton_SV700 20,020,000 7 35 7.007.000 1,001,000 4204200 2,102,100 0 0 )
25 Vibratory Roller__18ton_SV700 22,000,000 7 45 9,900,000 1,414,286 5,940,000 2,970,000 0 o Total maintenance cost per
26| Double drum Vibratory Tandem Roller 13,090,000 7 50 6,545,000 935,000 3,927,000 1.963.500 1 1.963.500 . .
27| Tandem roller __SW800 10.4ton | 13.300.000 7 25 3,325,000 475.000 1,995,000 997.500 0 of year till the end of service
| 28] Vibrator combinmed roller _TW504 5,500,000 7 30 1,630.000 235714 990,000 495,000 1 495.000) life:
Total in JPY 28,499,605 T0aveas| €
Total in USD 219,228 sed200  USD 5.6 million peryear

Exchange rate: USD 1 =JPY 130
Source: JICA Project Team

(3) Urgent Action suggested for Preventing a Breakdown of
Heavy Equipment

Urgent action is needed for Repair of the Undercarriage of
Crawler Equipment.

» The operating hours has reached 3,000 to 5,000 hours
since the GoU procured equipment in 2017 under
Japanese loan program, and the cost for repairs is
increasing.

.

"""""U‘r:c;ercarriage

Bulldozer

» In particular, undercarriage parts of a Bulldozer and ,
Excavator have been rapidly deteriorated, and most of ‘
such  equipment will soon breakdown unless @ 1
undercarriage’s spare parts will be urgently renewed with
new parts or will be repaired by a dedicated equipment d

for rebuilding of undercarriage. **"* "Undercarriage
Excavator

11
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MoWT’s Road Equipment with undercarriage of the track running device

No | Type of Machine Model Quantity
4 B Komatsu PC220-8 Standard 173Hp 30
5 e Komatsu PC220-8 Long Boom | 173Hp 3
6 % Bulldozer Komatsu D65EX-15 207Hp 31
22 | % Bulldozer Komatsu D§SEX-15R 2
Total 66

Q -

Sprocket=Change i, . = =_ ki
- A
f /

e e—
NG
(W& ) 44—

\

—~—

.

[ Idler Roller Rebuilding ‘
Truck Roller=Rebuilding Trock Link=Rebuilding ”

Shoe plate Rebuiding

" | Pin&bmbreveral

Urgent needs of maintenance Renewable parts of an undercarriage system

Comparison of Maintenance Cost
Estimated cost for renew of undercarriage with KOMTSU genuine spare parts

UNIT: UGX
No | Type of Machine | Model Unit Price Qty | Price
1 Excavator Komatsu PC220-8 Standard 146,500,000 | 30 4,395,000,000
2 Excavator Komatsu PC220-8 Long Boom | 146,500,000 |3 439,500,000
3 Bulldozer Komatsu D65EX-15 182,500,000 | 31 5,657,500,000
4 Bulldozer Komatsu D85EX-15R 219,000,000 |2 438.000,000
10,930,000,000 ||

Note: Above amount is only for procurement of spare parts, but not including labor costs.

Estimated cost for repair of undercarriage if MoOWT has dedicated rebuilding equipment

Approx. USD 2,920,000

UNIT: UGX
No | Type of Machine | Model Unit Price Qty Price
1 Excavator Komatsu PC220-8 Standard 116,830,000 30 3.504,900,000
2 Excavator Komatsu PC220-8 Long Boom 116,830,000 3 350,490,000
3 Bulldozer Komatsu D65EX-15 146,777,000 31 4,550,087.000
4 Bulldozer Komatsu D85EX-15R 175,200,000 2 350,4000,000
8,755,877,000

Note: Above amount includes labor costs based on direct operation by MoWT.

Approx. USD 2,340,000

12
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Result of Comparison

» Theinitial cost for undercarriage rebuilding equipment is estimated
approx. UGX6.4 billion (USD1,700,000) if MoWT will procure it.

» After procurement, MoWT can reduce UGX2.2 billion (USD580,000) of
undercarriage repairing costs per single round of its repair for all 66
units of excavators and bulldozers.

» Moreover, the undercarriage rebuilding equipment can be used even
for other manufacture's model, so that cost reduction will be
continuously achieved beyond above amount.

(4) Workshop Facility suggested for the Future in terms of
Mechanical Services by MoWT

» Interms of current facility and equipment in the regional workshops,
MoWT will soon need to upgrade all workshops for proper and
efficient in-house maintenance operation.

» In particular, both regional workshop in Gulu and Mbarara needs to be
upgraded due to lack of facility and its deterioration.

» For the above, simple mechanical workshop equipped with only
essential facilities, equipment, office room, etc., which can be
developed at low cost, is recommended in terms of their function for
mechanical services.

13
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(4) Workshop Facility suggested for the Future in terms of
Mechanical Services by MoWT

e >
Tent Overhea%
R - —

Example of Simple Mechanical Workshop comprised of containers, essential facilities, etc.

Initial cost of a simple mechanical workshop: USD 2 million or less per each place

4. Expected Actions by MoWT

1. Proper preventive maintenance while optimizing the maintenance cost
within limited budget.

2. Adequate budget for preventive and corrective maintenance for road
equipment.

3. Proper planning and operation of road maintenance in collaboration of
civil and mechanical teams, based on the Action Plan.

4. Continuous training led by ToT member to develop MoWT mechanics at
respective Regional Mechanical Workshops.

5. Regular report on above achievement to JICA Uganda Office.

14
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THANK YOU
&
GOD BLESS YOU
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Unit: Ugx
Corrective Maintenance Preventive Maintenance
Items Major Rehabilitation Minor Mainitenance Minor Rehabilitation Total (b)
Cost per work Total (a) Cost per work Sub-total Cost per work Sub-total

Bush Clearing and Road Formation 18,975,000 37,950,000 5,692,500 17,077,500 11,385,000 11,385,000 28,462,500
Road Gravelling 74,175,000 148,350,000 22,252,500 66,757,500 44,505,000 44,505,000 111,262,500
Excavation for Road Drainage 7,705,000 15,410,000 2,311,500 6,934,500 4,623,000 4,623,000 11,557,500
Plant Maintenance 14,999,250 29,998,500 2,999,850 8,999,550 8,999,550 8,999,550 17,999,100
Construction Materials 105,418,000 210,836,000 31,625,400 94,876,200 63,250,800 63,250,800 158,127,000
Labour/Staff Allowances. 42,680,000 85,360,000 25,608,000 76,824,000 25,608,000 25,608,000 102,432,000
Administrative Expenses 21,700,000 43,400,000 6,510,000 19,530,000 13,020,000 13,020,000 32,550,000
Quality Control 5,000,000 10,000,000 1,500,000 4,500,000 3,000,000 3,000,000 7,500,000
Total 290,652,250 581,304,500 98,499,750 295,499,250 174,391,350 174,391,350 469,890,600
Cost Reduction Ratio (b/a) 81%

H : MoWT OREFARMUE BHI F S & JICA HMFF— L MERL
(3) EERIRIE - H—ERKEIZH C-#HIFEIRIERE - BHORE

B PR FRAE RO T HL W O RS IR U CHERFE BN EE & 22 DR BB A 0 FH L. SIS U T
DItk &P DRERFEBLZAT O T LR SN D, £ 1210, EEHKIZIS Uz B 20817 5 2 A20E
L. BETEHMIC & > TLRER QBT ATRE7R Y — B A K HE 2 B IR AR O BAARE i - TREES 5,
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®1-2 HEEENDELLLIBEORE

18 RS
(Classification)
[ER A

R T EHL ]

HERRZBDT- DY — 1 A KU

R % B THE RS OIRAE

TRESHE

Urban City Road /
TATZ 7 v
PHER

FHH, 4WD,
Pick-up  Truck,
B - R
FHHL

FHENBITT D720, TOHA
ZELA Y PR — LR O ST
K 4~5cm FEEELL R 27D,
FHE (BE 3.5~5m F2E) 21T
T 570, Ry M=/ OEITIE R
FER 100m H7= 0 25 EHATREELLT
(=LK 100m/H & 4m) ZfrD, =
nNEEx HHEEIT, FHEIZLDR
v NAR—VIEGEEEZ REE S L, e
WITEET 5,

O OEIN D EHEERIAE D 30~35% LA
T,

3~54FEE% B
weEThH, I
L. W%
D B 1H RAR A
P R
Do

District and
Community
Access Roads /
AR (Wil
HF -3 H)

4WD,  Pick-up
Truck, & % &
W (hZ7w27) -
JE S HE ]

s/ hOEATHEE VMERZ 7)) O
HEEZZE LRy bR — o
S 15em FRJELLF 2R,

e/ hOWITHER (ML Z > 7)1
Jia Uy Ry R —/LOBITE KRR

3~54EE% B
weEThH, I
L. W%
D B 1H R ARG
o R

100m H7- 9 20 FPTRRELL T (=4t | 5,
£ 100m/HE 5m) #f&>, Tz
z HHEE, BITEGEICE SRy b
R— VIR A R & U Zea/Ri@T
ZIHET 5,

5%

MNENZ 7 Q~3t hT v 7)) HEA4Tm LT
RN T v (4t hTv7)  BHE 12mUT
KENZ w27 A0t ED T v 7)) R 2m LT
HL : JICA B T — A ER

THAEE T LIRS M E T EIC B T, R S R O MR I - IO
fir % FE RIS EBINCHET 2 ETEDARSTRE LT, BEORENT - B SILRE
0 T RN SRR 2R 5 PR S D, MTEMIE, £ 13 R TIHEEA IS %
BRI AT Ly AR £ U HERS « SO BB AN A I LT b, AREE LM O3
PRAEHRPE BT - RIS T RAEIC KT 5 2 L 2 BN E T 5 b0 ThH S,
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%% 1-3 District and Community Access Roads DELEIFMIER R UV S

No. PN ERAIEERE| REBLR
1 Characteristic of Road | Functional Classification /10
AADT (Annual average daily traffic), Unit Cost /15
Linkage to National Road Network - Number and /10
Class of connected roads
2 Social Characteristic, | Population/Settlement within 2km of Road /15
e.g. Population, | Rate Production Centre - Markets, factories, farms, /10

Production  Centers, | etc. within 2km of the road

Social Services Number of Schools/Health within 2km of the Road /10
3 Road Condition Pot hole, rutting, drainage, etc. /30
Total /100

HIEE - MoWT £} OF JICA B F— MERK

£ 13RI RHETE B R OB AR 7 2 Y= 7 h & U T MoWT OE B & JICA
HFZIZL > TRESNLELOTH D, D OFHEER L ORI, s 2 & OB R
BRI IS U Ol EE ERLE A ATRE T 5,

Fio, TATZ 7V MEEEROODEIN (D7125) OREIC X - THIIE O MEEMH %2 E &IIC
HIET D ECHENRBESEGNH Y, ZnEsBLE LT 1-TIZRT,

Calculation MCI  MCl,=10-1.5C"3-0.3D%7

Ruttlng 1 2 A 4 5 6 7 8 9

0-5 5-10 | 10-15| 12-20 | 20-25 | 25-30 | 30-35 | 35-40 | Over
Crack mm | mm [ mm | mm | mm | mm | mm | mm |[40mm

ratio 25 | 75 | 125 | 17.5 | 225 | 27.6 | 325 | 37.5 | 40
0-5% 25 |7.456|6.796 | 6.268 | 5.801 | 5.373 | 4.973 | 4.594 | 4.233 | 4.058
5-10% | 7.5 |6.685|6.025| 5497 | 5.03 | 4.602 | 4.202 | 3.823 | 3.462 | 3.287
10-15% | 12.5 | 6.23 | 5.571 | 5.042 | 4.575 | 4.147 | 3.747 | 3.369
12-20% | 17.5 | 5.89 | 5.231 | 4.702 | 4.235| 3.808 | 3.408 | 3.029
20-25% | 22.5 | 5613 | 4.953 | 4.425|3.958 | 3.53 | 3.13
25-30% | 27.5 | 5.376 | 4.717 | 4.188 | 3.721 | 3.293
3.085

=

30-35% | 32.5 | 5.168 | 4.508 | 3.98 | 3.513

35-40% | 37.5 | 4.981|4.321|3.793 | 3.326

O |0 | N[ B W N

Overd40%| 40 |4.894|4.234|3.706 | 3.239

Hi8f : Maintenance Control Index (MCI) &%} X v 51 H

H1-7 ZFRAI77) FMEEORGEEICK FHEREEOHEER (SFEM)

7R¥. Atk MoWT N EEE K OHMERFE FR-OMIE 2513 2 BRIZIE, JICA OBEE 7 ry =7 MC
Lo THEALZHITERT — &NHX%ﬁmﬁé:kﬁ%%éméoﬁ%~5&~xu\@%1
FOEMAICFEEEH L, EMINT =2 Z2EHNICL Ea—F5Z LIk b, FEEHER O
(& B IR 2 AR I CHEURE T & 272 IREFHEREH O T & OFHER E I A NS H AETH 5,
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2. EBRHPFEERBONERE

¥ 1-8 (X, MoWT 2MEAE T H KOMATSU Bor 7 A _X— X |ZH# S LT D GPS 1B A7 A
NS LT ORBELek T — % OFBITh 5, [T — 1L, M OAEESR, BE A5 B
e R OV D 5 LB, REHEE RS ORSEZ R L TEY ., ZIUCX VL FO X 5 2Kk
g2 LN TED,

a) JEBEHERFEEZERS T30 2 BICH & PR o K X 7 ek
b) HAEICEIZRWEME (27 Ah_X—4% TV =% v—F—) ORHEHEAEICL D88 ~D
i=Eitl
(fifE : =7 ZAAN—=Z DOYGE, A= —HIBE}EIH T2 D SkmfEEELIN &L ST %)
o) KRR AEIC X D IR REHEE

. " : Actyal .
Working Status Working Working ¥ " Daily  Amount of
Oate (Monthly) Days Hours :\’;wrkmg ATT | Travel Avg.  Fuel Consumead
ootazo2z o W e sDays toH| eaH] oH ) 23k | 1on H28L
12022 o EEE—— W meS o 1sDays a6 407H| oHf28aH ) 3H 883L
¢ and 2w | 10022 | NN NN . W OEEE R zzpays 94| soH| oH | 267H |azH 1235.9L
5 0 15 20 25 3
quarter in the
budget year 00/2022 FEE o T ey N ™ 11 Days 39H | 33.5H) OH § 13.4H | 3.5H 552L
1 5 10 15 20 25
2022/23
082022 ™= =& ., ., o v 4 Days MHE 10.2H) CHJ 2.6H J2.7H 187.2L
\. 772022 A . — . tiDays  3tH| zaeH| oH| 29H |28H 41810
( 06i2022 PN NNNYE, NN [N P wwwmo 24pays ove] etsH| onB30sH | an 1418.6L
05202z | NN | — DRSS MR 23Days 100H | 86.4H| oH | 19.9H [ 4.3H 1590.2L
rd the
3¢ and 4 o4/2022 ML N, . el W 1gpeys  102H | sesn on | 20.6H | 561 1596.4L
quarter in the ! 5 15 5 30
budget  year
202122 032022 . ., S | B 22pays msH| s7.0H| oM | 204H |5.2H 1712.6L
022022 | S 1 CEEEECE EETEEe o 9Days  6H 1H) aH | o.sH | osH 2241
k 5 0 15 20 5 28
01/2022 By . 20 Days 16Hf  4.1H) OHJ 1.5H J0.8H 75.8L
Actual Working Hours in 1% and 2™ quarter: 199 hours Travel hours exceed 20% of working
Actual Working Hours in 3" and 4™ quarter: 360 hours hours ”}) several months. Even more
The operation rate in 1* and 2" quarter compared to 3" and 4™ quarter is only 55%. than 50% for travel was recorded.

Hl . =7 2 _—% (PC220-8MO0, 100880) D GPS ;BIRS 2T LGtk T — &
K 1-8 GPSEMIRTLMSHHELIE-TIRAAR—2DIEEIEEEH

ERPRT I ADR—2 OFFITIE, FE R (7 H 1 B~12 A 31 B) OBE A T
HNCHARTERLS . P CB4E1A 1 B~6 H 30 H) IZB@2AHEML T\, MoWT 2MERT 5
DT ZH_R=F2ZONThH, ABEOBEAENPKETEREL T D, R R OBME R
T AERVMEAICH D 2 L n, FEMEE U CEBMERFEELOEB R L2 P L T 2
EMMEFE LY,
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F7-. EHOEFIRTEY . B EE LTV SRR L TBEIFER O S5 5 EIE 28 k&
WV, ZHUE, BEIKE I VWS A= AEICEI ) RIS S STV A ERELZ R L TV
Do T LIeANV =22 XD REHER ETT AT, B OJERETTEE (Undercarriage) (218K 72
A2 5 M OB G0 5720 TR < ERIRIBRERHEIC L 52 A MERE L 6T H O

ThH D,

T, 19 R TF—Xix, B

T ABR—=FDEHTH D,

Dale

1212022

1172022

1002022

na/202z

Daf2022

07/2022

06/2022

05/2022

04/2022

Hilll : =7 25 _—% (PC220-8MO0, 100880) ¢ GPS 1BWfS AT LGtk T — 4

Daily  pa/z0z2 ~ -

Working Status
(Mentnly)

122022

Working

Days

0 Days

0 Days

0 Days

1 Days

22 Days

15 Days

23 Days

21 Days

13 Days

Working
Hours

aH

aH

aH

2H

171H

a5H

154H

135H

43H

Fs.

OH

oH

OoH

2H

150.5H

B83.6H

138.9H

121.6H

43.4H

Actual
Working  ATT
H

oH

oH

oH

OH

OH

OH

OH

OH

OH

Travel

aH

aH

aH

0.8H

33.8H

10.7H

32H

26.2H

6.1H

Daily
Avg

2H
7.0H
6.3H
6.6H
6.4H

3TH

EATIEE OB Th T RPICHO Y EHELD

Amount of

Fuel Consumed

oL

oL

oL

3L

2370.3L

13521

2175L

194490

690.5L

B1-9 2022 F 10 AR, EARRIEL S TVWAIIRAAR—4

VlbZlE 2, REBBEAEICRE SN OWM~DIB KRR AR, FFENRRBEHEE F 2 UE L,
FEWTITE AR E B 2 2 S OMEIE (L 2 5720 DMV A L LT, £ 14 (R ATEIFHE 2 5K

T L7,
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R1-4 ERHEFEEO-OOBMERICHISRERER VBRRFE

No. R FRIRTF B ES e P
1 JEAT AT HE O BEFEFL L T A A oo [alikE > ARL—X
DAL F AT OB B LT 1 > TEEETERE. A

BEEH

2 W E R A T AD
ESY

AT AW 0 2 T R R
K=Yy :3/

A A ET LB ELic X
DA LT I A

> BRI TS EEE
> ARL—X
> BEMEES

30| EEAHE T D BUAr

TEHHNE L L TR AN 24

» Permanent

JEFT~D%f)i Wrd®, BRI S & xts Secretary (5K
)
> LHEETH
> KR LR
4 GPS B> 27 ADIEH THEREHOMMEREIT GPS | » GPSBEf 2T A
BEFS AT A OEAE Y E (GPS DE Y

WHES ) L

5 | BEREE O

GPS B AT LA &IEH LR
BHEE B2

FEER72 M T4 T 2 bR, BEM
I~ —2 [ mas— K2 <C
S

> GPSIEBBfY 2T A
DIEHH Y HE

B EES - ABRR R OB RIC KD BRIV —2 v a v TN OF RIS E MRk

EFRIORTATENG B O SZERIR U, B IS # S 7z GPS BB v AT LADFREET —#I2k v, =
NEE=XZY U TTHIENARERTH D,
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3. ERRERDIX MHEIE
(1) ZEKRIIS C - HEEEDREL

Tu vl PHRICSER LT ERHREAZB T, EET U 7 O District Road (28T, MMEER I
LARBEDOEES 3 A F (=7.62ecm) T A7 7 /L Mf#EE i L T A HEFR RSN, JICA &
MZMEET Y TNORZERERBL L2 2 A, Z< OBV TH Y720 2@ EIE 500 &
K, DORMEFOBITIIELE CH o7, 29 LIcEEZY THOBERKIL, FERAIC S KA
W OIRNADENNT D AlREMEI IRV & E 2 6D,

ZD XD IAiE Jjuﬂ IHLTEEIAVCTFORBITBRATHY, ZHICKVEFRT A MBRERKL
T3, EitogmEIcBW T, #BOEX 1.5 4 F (=3.8lecm) FBENZY LEZ B,
JEXmRET Z & CHiZEER 2 A N AR 20%H T FTRETH 5,

£E L LT, ARDGEEOZERITIE Uy — A OISRz £ 1-5 12, {7 —ADK

FEEHEARIL, 72 & ONTH FAKNLAS i3 O R s C OS5 E 1 B3 A HURFE B2 B 1 12RT,
ek, EEERRGHCE M T ARtEIAEE L, HBMEORBEFEETHE KT LD TH S,
= 1-b FHEXREB=IZW LC-BAROHEEEEN
AZ 1 B L X 5y & #EL | EBERE | THEEE At ik
(1318) CBR | 72770h | Rigiters | BlAWEA (cm)
(%) | BAEY M-30 C-40
200 &/H | /NMUE 190 & 4 5 10 20 35
KAH 10 & 6 5 10 15 30 B/NE
8 5 10 15 30 BN E
300 &/H | /NRIE 285 & 4 5 15 20 40
FHHE 155 6 5 10 20 35
8 5 10 15 30 B/ NE
500 B/H | /NRIEL 475 & 4 5 15 25 45
KFE 25 & 6 5 15 20 40
8 5 10 20 35
1000 &/ | /NHE 950 & 4 5 15 30 50
H KALE 50 & 6 5 15 25 45
8 5 15 20 40
P 2
HEE S« TE S S—6m FREE D 1 BLfGE K
KIUE 10 > v T v
JNHIEE 2 U RAE, RS s
HL : JICA B T — A ER
F7-. FOMOREEL LT, BEA~I X LTI (Penetration Macadam Method) (2 & A JEH 3+

LB ZE T B D,

R~ N Z L TIEORH & LU FIRT,

> MHMEHTIESEH (T 2770 b)) EEMTHY, TATZ 7N NTT 2 MTTINEEH 2 3L
B DRI MG ORIE A A MIRETH D, KRB0 E NG
MEHERIZ A~ D70,



> MELIZHEsTUIT AT 7V N7 4=y Uy ZNEE L, 20720, BEkiss oiE =
AR A P EREKRBTE D,

> MEGM OBENBRETH Y | WEHFMHCH X OREA O Z ERET 5 2 & Tl L2
xR ETDHZENTED,

> WEaEch, EEMEAAIIASE T L ARETH D Z D, HEENEICE DT L EETH
V. EHESOAIEZR IR IND,

(7} Crushed stone 5~2.5 mm 0.5 m®

iz % X~ 1 ¥ L 175 (Penetration /(6) Asphalt 70~902| Crushed Stone
/(5) Crushed stone 5~2.5 mm 0.5m* 5.0 m®
Macadam Method) 12 X AIEH JL 1) Asphalt 100--110£| Straight Asphalt
) G DI H iﬁkﬁ (3) Crushed stonel3 ~5 mm 1.0 m®l 400-420¢

Asphalt 220~230 ¢

D EHIERE R FH| M Ol T2 & 5 E % X
1-10~ 1-11 IZFNnEhrd,

Crushed stone 30~20 mm 3.0m'
Tack coat or prime coat

Base course

1-10  SHEEREH

Base Course

Spray bitumen Spread fine aggregates

Note: The upper part of the figure shows mechanical construction, and the lower part shows manual construction.
il JICA BT — LR
1-11 BERELEBIZOREFIR

(2) FBENETZOHA

EREAHERFE PO 72O D MoWT M LA B OR LT FER TRICEEA D &1 B2 0 048\ E
23 500 & LLFFEEE @ District Road <° Community Access Road (Z2W Tl BEEHNEOSEMRIZL S
KRB II AR FZBRE . AW O/ K InmEOERIEELZ M T2 2 LIc kY, @7
REZR Y — B A KMEDIEM A X 5 L O 7B EE R SN D,

R 2 JHWTEE TREOLGE . BT A7 70 MEORBRME 2 2 MINA k2 EiS
FTOHLEODBREI X FDEDLEIGRRE, TDOH, NEETIERAGEREEIC OV T



Bt i . (Equipment-based Technology) (22 J7@ifE#0M 74 (Labour-based Technology) (VAT
LBT &\ 9) M+ Lickb, *%QH@QA"@Wﬂ:’X ~ 2RI R, ERRMERRE B = X |

DKIEZEIEAHFFTE 5, X 1-12 12, LBT IZ L 2B EHERHE ORFNRIEE T v — %077,
Uneloading Spreading Waterlng Compaciing

HigE : LBT BE# sCik L v 51 A
H1-12 F@EAR T EZORRNLEEEIO—

F7-. LBT T K 2B KHMERFE B L 72 HilRe e & LT, ATRICRT RN BT b5,

> AODZVEFEHTHY . ORI AANZ, CREEFHFIZRET S SO TR

> RIEENDIRV (500 B PR H %)

> HUERERIC X D2 ERMEFFHE O =— X135 50, THE EOHFIZE N SERENMRN L S
ncTuna,

WIZ, OB BT HBEFFZEIC T, LBT & EBT OEKHMFFEH o X " igEh Tn5d =
kW%\émﬁn:iénka@%—&%xLB:mfo

et I

&
et [T
0.00 2.00 4.00 6.00 8.00 10.00
million Ugx per km
B Labour ® Supervision Material Equipment ™ Overhead ® Land
Unit: million Ugx / km
Labour |Supervision| Material |Equipment| Overhead Land Total
LBT 2.87 0.28 0.54 0.28 0.82 0.00 4.78
(60.0%) (5.9%) (11.2%) (5.8%) (17.1%) (0.0%) (100%)
EBT 0.31 2.34 0.39 6.50 0.19 0.00 9.73
(3.2%) (24.0%) (4.0%) (66.8%) (2.0%) (0.0%) (100%)

Hi8f : An Opportunity for Employment Creation, Labour-based Technology in Roadworks, UGANDA, June 1999

B 1-13 FERHBICKS2X MEIEHR EBIEHRKY)

EHNZ LD & EBT OBEITHM = X M2 LHERE DK 2/3 (66.8%) & dd5H—F, LBT DEHEIE
123 (60.0%) ZHBEENEDTND, £72, LBT AT 52 L2k 0, 1km %0 O THEN
SI%HIR STz, SR, U0 U X OREOM G ER Z M L TRIEENTZHDOTHLIH O
®. LBTIZ &2 =2 X MR B & 7o T\ b,
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PIEX Y | Ad 72 RIFIC A BT 2 HilERK Ch X, LBT BHOAZMEITRED 6D & 2
HTHD, NNEERTHRERIEREZIERI A FTHEMT D2 LT, KRR TZITL Y Z@OR FL
T 7 BANCRBWTR v 7 2T R — /NG 255 O S H IS E R 2 B < 2 & A iFF
S5,

708, LBT # BT 2 ECIIBGEER I+ 2B EE IR RO 50, EREHRED AH Y
V=R HRYNHDH s, RIEBERAESCHIE O 2 =7 ¢ 28 XAV AIED B
WLk,
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4. BEKIESRDFR - HBERICHANDTR

BUE, B X T HNOPEKETERIZ, EEENEOPIZHEA L TAJ) T HibE SRy 2 = M
LTW5b, BT HNIEBWTIE, FICREORMRZIC M S LN Fiiciit L, BEK
ERLPEKTED LWHERED — K & 72> TEB Y . TP MR OFEREIR T 233 & KK DR
AL TV D,

FERRICIE, PN s O i & OHERFE BEO MR B B HER ORI IZIS U T ZRED @
RFREARFTORMNPH D EEZ D, K 1-14 12, BIRIIZ X 2 PR E i & OWERF 5 P 4 52
i PTRE & 9~ DR F 61 2R T,

1-14 ERR5IE (FEEL) LHKESERSEE (BEA) $5E



F2E HMEE - HREEICRIRS

1. MoWT g TIZDXBKARE

MoWT 23MEH b % 3

Y IE R -
M OREERE, F 72 MoWT 24 T35 O BEAF i
BWTRMY—E A ZBMNITENT 52 & ﬁxi%fv&;éo # 2-1
THEHMT DM - (PO T MKy

ﬁ“&%mij!ﬁ“ 5 BT,

R A
- FAT &U}\E{ZIK%U

TR MESHEMEAL T D E R

SRINE 2D L BRI
(2. MoWT H¥M L7 J) 73 B E
L RO NIRRT — B A ETEAT 2 EhEX &R,

£2-1 EERVERBY—ERFRICES2EE - BEEBR S
i X 55
vl AT - (&R D . . MoWT
S s EEEEE
Ly i . Wi =
el T8 | ¥ L5
U | B dANAZHE, K IHIRS O O
O | sk - i 7LU— i, XA YIS @) O
A - &2 7T v F DA =R =R — LR o o
o U % %
4 TEREEEOSS | =V s U AI Y g v, At N O
RIS TR TH )
TR Y (B Sh A 2 o O O
5 AR BOMWES | =Yy LRI vy o
- 2 - B8 WEa Y ho— i
6 . A O 52 & fijls | _ERell oo Ak
) O
B - Yol
W) R IZ OV TIE MoWT DB - A2 AT 5720, /EEE L MoWT EEIZX ST 5,

TE2) TR R D OERSL AL, %ﬁ%?ﬂﬁ-%ﬁ%c:ﬁSDTMoWTﬁ FITRENEHICTITS

Hi : JICA FEMFE T — A K O MoWT 2335 [ CERR

T, MOWT 127227 F2B U T MoWT & JICA HEMERH#EICI VIER LD TH
5, 5%, MoWT I ZRMT 4 — T — & O /& - A5 IKH %

DI EMIER  EEL kT D Z LR SR D,

2. BMOMAERICH-2FREFEEE

MoWT 73 JBIC @& %18 U C 2017 RIS iHEE L 7= B ARREEAS 1,152 11X, 2023 4EEF S THIAL 5 4

VbR L, 5% ETETEMA T FANBELRD, #2212

ASREESINDTEMROIEE DO A T ) RIHE &7,

2-1

. BEM ORI

MERF L. ARDIRTEB X




= 2-2

SROA T ARMIER

TI¥A HEE AT A EMIER
EHA 250~500 FERH TV FAN, HELTAN, D FANT 4 H —

W7 a2 — 770 — ()

2,000~2,500 FEf]

JEAEATIHEIC & VETT DM (v F—=H hET 2

V) ODEVROT v v Kis (R )

3,500~4,000 [

JEAEATIHEIS LV ETT DM (v F—=H lET 2

V) DRI Y EB AR

—E DIHFER

B SFED A ¥ S, RO — A Ty U5

FEEH

Ty (=R L)

KNI RAI v gy, HER
VLA EV) U H— T —F mHEE, ©

Tay, WRT 4 WA, H T AEOEE - (5

HI : JICA B T — A Bk

FRICRT AT F U REE 2#EREEFET A 72D %. oM HESCh T » LB AERT
BANBETAZ ENITE L 225, % 2-3 12, MoWT 728 2017 4EIZF#5E L7~ H AR 045 % EE
SN D ERHERE HE 20",

< 2-3

SHREEShIEMERMMBIFEER

Machine's |Mainte. cost Rate [ Total mainitenace . Mainte. cost for |Mainte. cost per year| Number of | Total mainte. cost per year

life span (in life span) cost LA ecosyeay remained years | for remained years | equipment for remained years

Name of Equipment (years) (%) (JPY/unit) (JPY/unit) (JPY/unit) | (PY per year/unit) |  (unit) (JPY)

1|Morter Grader  GD663-2 10 55 10,450,000 1,045,000 6,270,000 1,254,000 143 179,322,000
2|Wheel Loader  WA250-5 10 40 7,200,000 720,000 4,320,000 864,000 122 105,408,000
3|Wheel Loader  WA430-5 10 30 9,600,000 960,000 5,760,000 1,152,000 13 14,976,000
4| Excavator PC220-8 Standard 10 55 13,750,000 1,375,000 8,250,000 1.650,000 21 34,650,000
5| Excavator PC220-8 Long-Boom 10 55 14,850,000 1,485,000 8,910,000 1,782,000 0 0
6|Bulldozer D65EX-16 10 55 15,400,000 1,540,000 9.240,000 1,848,000 25 46,200,000
7[Wheel Backhoe Loader 10 50 6,700,000 670,000 4,020,000 804,000 31 24,924,000
8| Vibratory Roller 10ton SV520D 10 40 3,360,000 336,000 2,016,000 403,200 141 56,851,200
9|Pneumatic Tyre rollor TS200 10 45 2,574,000 257,400 1,544,400 308,880 4 1,235,520
10[Pedestrain Roller  0.8ton HV80 10 40 752,000 75,200 451,200 90,240 18 1,624,320
11|Plate compactors 4.3Hp PC63 7 40 100,000 14,286 60,000 30,000 20 600,000
12| Tampers/Rammers RS55E 7 30 96,300 13,757 57,780 28,890 18 520,020
13|Dump Truck 8ton 10 30 3,600,000 360,000 2,160,000 432,000 276 119,232,000
14| Dump Trucks with chip spreader 10 30 4,050,000 405,000 2,430,000 486,000 7 3,402,000
15|Cargo Truck 8ton 10 45 4,686,746 468,675 2,812,048 562,410 9 5,061,686
16| Water bowser 8,000L 10 45 4,934,798 493,480 2,960,879 592,176 138 81,720,249
17|Low bed tructor pay load 30ton 10 35 12,600,000 1,260,000 7,560,000 1,512,000 9 13,608,000
18|Self-loading truck pay load 15ton 10 45 11,250,000 1,125,000 6,750,000 1,350,000 21 28,350,000
19|Mobile Workshop 10 50 9,000,000 900,000 5,400,000 1,080,000 5 5,400,000
20|Mobile crane  35ton 10 25 10,750,000 1,075,000 6,450,000 1,290,000 1 1,290,000
21|Bitumen Distributor 10 30 5,980,914 598,091 3,588,548 717,710 4 2,870,839
22|Bulldozer D85SEX-15R 10 40 12,800,000 1,280,000 7,680,000 1,536,000 0 0
23|Tandem roller ~ CR271 1.44ton 7 30 660,000 94,286 396,000 198,000 4 792,000
24| Vibratory Roller  15ton SV700 7 35 7,007,000 1,001,000 4,204,200 2,102,100 0 0
25| Vibratory Roller ~ 18ton SV700 7 45 9,900,000 1,414,286 5,940,000 2,970,000 0 0
26|Double drum Vibratory Tandem Roller 7 50 6,545,000 935,000 3,927,000 1,963,500 1 1,963,500
27|Tandem roller ~ SW800 10.4ton 7 25 3,325,000 475,000 1,995,000 997,500 0 0
28| Vibrator combinmed roller TW504 7 30 1,650,000 235,714 990,000 495,000 1 495,000
Total in JPY 28,499,605 730,496,334
Total in USD 219,228 5,619,203

1) %L — bk : USDI=JPY130
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1.0 ton 4.0 ton
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AZEE : 500 &B/H NN T 7 FHE (2H0) 475  H/H 95 %
KM KNZ w7 25 +H/8 5 %
R EHIE 104F
R E DR 3%
BEIR DR EICBR 8 %
2.2 /NRIEN (5 b o HAFERED) 2R NN T vy EHE
w 0.5 ton 0.5 ton
0.5 ton 0.5 ton
INHEEN (5 b SRS = 4 x (0.5/5) °
= 0.0004
2.3 KAUEN (5 b o HAETHEL) 10 KT v
1.0 ton 4.0 ton
1.0 ton 4.0 ton
KN (5 o) = 2x (1.0/5) '+ 2x (4.0/5) °

0.823




2.4 FREHIRNIC R D BAES b oA IS (N)
10 .
N = Xi=1 ( 475 x 0.0004 + 25 x 0.823) x 365x ( 1.03 )'
= 86, 887
2.5 Ta ( BiERIEET A7 7V MEAW TR LIZEFOMER) OEH
TA = 3.84 ( 86,887 ) %% , ( g) O3
= 12.7
3 ME ?ﬁﬁf%ﬂz
3.1 \THRERE R O S ER IR A R,
3.1 EREEREREE BRI
il £ S AR
T AT 7 hFEE - LB 1. 00
FlEx Chr B EA) (M-30) 0.35
TlERE (FA) (C-40) 0.25
4 HHEERERK
4.1  EEMERORE
HPEERERR IS, T AT 7V MNERET., BEERE. TREBBROBEIE L T4, F4. UIRT RN
JELLEDORERR E L, FEOE S & ERRERE AT LT BTAL RS EE 25 X
%‘“ﬁz?—éo
TA =alTl + a2T2 + a3T3 (= 4.1
TA =TA
#4.1 AR R NE
il E TN
TARAT 7 hEE - B 5cm
b JE B Chr R (M-30) 10cm
TrEEME (Fa) (C-40) 12cm
o e/ NEITRIERD 3%
42 %)‘h'—‘—’ﬁﬁ‘j:
TAZ 7N MERBL, EEEE TREREEOISBOE (cm) %34 21IZETET D,
4.2 EHEEREROFRE
il o= R
TAT 7 hEE - B 5 cm
b JE B G RE R AT (M-30) 10 cm
TrEEME (Fa) (C-40) 20 cm
TW= 5 x1.0+ 10 x0.35+ 20 x0.25
= 13.5 =TA= 12.7
TA” =TA

TA MTA% B[Rl D Z & D3R4, 2088 % iR E-6dt

=

L95,




L1041 2 B2 485 b o Hadms (N)

1 4FH
2 £ H
3 4FH
4 £ H
5 4FH
6 “FH
7 4FH
8 H
9 ‘£ H
10 4 H

0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004

T T T B I T o T B

475
475
475
475
475
475
475
475
475
475

+ + 4+ + + + + + + +

0. 823
0.823
0.823
0.823
0.823
0.823
0.823
0.823
0.823
0.823

o T T B B I S < B B

25
25
25
25
25
25
25
25
25
25

x 365
x 365
x 365
x 365
x 365
x 365
x 365
x 365
x 365
x 365

T T R o T o T

1.03
1.03
1.03
1.03
1.03
1.03
1.03
1.03
1.03

W N

o~

o © - (=

A A A

Z

7,579
7,807
8,041
8,282
8,530
8,786
9,050
9,321
9,601
9,889

86,887



¢ 51 CBR4 % D 5]

AZEE - 1,0005/H.,
1. éﬁz‘&}—@nx%

1 1 H*ﬂﬁ/‘ «H:

Hﬁ@%ﬁ&#f%v%hfvém%&#é

T AT 7 )b MEEOREERGHIOM BRI S 2 BEES b o () oo EX (L) &
W Tk B,
TA=3.84 N %'¢ / cBR *? = 1.1)
TA : HEKEET A7 7V MEEW TG LTZREOLEE (cm)
N RREHIRICH T D BAES b R
CBR : BIRDFFCBR (%)
N= i (N (5 R ARERE)  x 365 x ai) ( 1.2)
N RREHIRICH T D BAES b R
N (5 b U HRE R CHE 1B D5 b s R
N (5 ho#aBiEE) = (mrdE/s) ' x @k
n o mﬁﬁﬁ GEE 104F)
ai RO
2 AlEMEE (TA)
2.1 &EH5A
AR 1000 &/H NN T 7 FHE (2H0) 950 &/H 95 %
KM KNZ w7 50 +&/H 5 %
SR R 104F
R E DR 3%
BEIR DR EICBR 4 %
2.2 /NRIEN (5 b o HAFERED) 2R NN Ty EAH
w 0.5 ton 0.5 ton
0.5 ton 0.5 ton
INHEEN (5 b SRS = 4 x (0.5/5) °
= 0.0004
2.3 KAUEN (5 b o HAETHEL) 10 KT v
1.0 ton 4.0 ton
1.0 ton 4.0 ton
KEIEN (5 hoHERE) = 2x (1.0/5) ‘+ 2x (4.0/5) °

0.823




2.4 FREHIRNIC R D BAES b oA IS (N)
10 .
N = Xi=1 ( 950 x 0.0004 + 50 x 0.823) x 365x ( 1.03 )'
= 173,775
2.5 Ta ( BiERIEET A7 7V MEAW THE LIZFEOMER) OB
TA = 3.84 (173,775 ) %% / ( 4) 3
= 17.5
3 ME ?ﬁﬁf%ﬂz
3.1 \THRERE R O S ER IR A R,
3.1 EREEREREE BRI
il £ S AR
T AT 7 hFEE - LB 1. 00
FlEx Chr B EA) (M-30) 0.35
TlERE (FA) (C-40) 0.25
4 HHEERERK
4.1  EERERORE
HPEERERR IS, T AT 7V MNERET., BEERE. TREBBROBEIE L T4, F4. UIRT RN
JELLEDORERR E L, FEOE S & ERRERE AT LT BTAL RS EE 25 X
E&hﬁ;ﬁ—éo
TA =alTl + a2T2 + a3T3 (= 4.1
TA =TA
#4.1 AR R NE
il E TN
TARAT 7 hEE - B 5cm
b JE B Chr R (M-30) 10cm
TrEEME (Fa) (C-40) 12cm
o e/ NEITRIERD 3%
42 %)‘h'—‘—’ﬁﬁ‘j:
TAZ 7N MERBL, EEEE TREREEOISBOE (cm) %34 21IZETET D,
4.2 EHEEREROFRE
il o= R
TAT 7 hEE - B 5 cm
b JE B G RE R AT (M-30) 15 cm
TrEEME (Fa) (C-40) 30 cm
TW= 5 x1.0+ 15 x0.35+ 30 x0.25
= 17.8 =TA= 17.5
TA” =TA

TA MTA% B[Rl D Z & D3R4, 2088 % iR E-6dt

=

L95,




L1041 2 B2 485 b o Hadms (N)

1 4FH
2 £ H
3 4FH
4 £ H
5 4FH
6 “FH
7 4FH
8 H
9 ‘£ H
10 4 H

0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004

T T T B I T o T B

950
950
950
950
950
950
950
950
950
950

+ + 4+ + + + + + + +

0. 823
0.823
0.823
0.823
0.823
0.823
0.823
0.823
0.823
0.823

o T T B B I S < B B

50
50
50
50
50
50
50
50
50
50

x 365
x 365
x 365
x 365
x 365
x 365
x 365
x 365
x 365
x 365

T T R o T o T

1.03
1.03
1.03
1.03
1.03
1.03
1.03
1.03
1.03

W N

o~

o © - (=

A A A

z

15,158
15,613
16,082
16,564
17,061
17,573
18,100
18,643
19,202
19,778

173,775
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AZEE - 1,0005/H.,
1. éﬁz‘&}—@nx%

1 1 H*ﬂﬁ/‘ «H:

Hﬁ@%ﬁ&#f%v%hfvém%&#é

T AT 7 )b MEEOREERGHIOM BRI S 2 BEES b o () oo EX (L) &
W Tk B,
TA=3.84 N %'¢ / cBR *? = 1.1)
TA : HEKEET A7 7V MEEW TG LTZREOLEE (cm)
N RREHIRICH T D BAES b R
CBR : BIRDFFCBR (%)
N= i (N (5 R ARERE)  x 365 x ai) ( 1.2)
N RREHIRICH T D BAES b R
N (5 b U HRE R CHE 1B D5 b s R
N (5 ho#aBiEE) = (mrdE/s) ' x @k
n o mﬁﬁﬁ GEE 104F)
ai RO
2 AlEMEE (TA)
2.1 &EH5A
AR 1000 &/H NN T 7 FHE (2H0) 950 &/H 95 %
KM KNZ w7 50 +&/H 5 %
SR R 104F
R E DR 3%
BEIR DR EICBR 6 %
2.2 /NRIEN (5 b o HAFERED) 2R NN Ty EAH
w 0.5 ton 0.5 ton
0.5 ton 0.5 ton
INHEEN (5 b SRS = 4 x (0.5/5) °
= 0.0004
2.3 KAUEN (5 b o HAETHEL) 10 KT v
1.0 ton 4.0 ton
1.0 ton 4.0 ton
KEIEN (5 hoHERE) = 2x (1.0/5) ‘+ 2x (4.0/5) °

0.823




2.4 FREHIRNIC R D BAES b oA IS (N)
10 .
N = Xi=1 ( 950 x 0.0004 + 50 x 0.823) x 365x ( 1.03 )'
= 173,775
2.5 Ta ( BiERIEET A7 7V MEAW THE LIZFEOMER) OB
TA = 3.84 (173,775 ) %% / ( 6) 3
= 15.5
3 ME ?ﬁﬁf%ﬂz
3.1 \THRERE R O S ER IR A R,
3.1 EREEREREE BRI
il £ S AR
T AT 7 hFEE - LB 1. 00
FlEx Chr B EA) (M-30) 0.35
TlERE (FA) (C-40) 0.25
4 HHEERERK
4.1  EERERORE
HPEERERR IS, T AT 7V MNERET., BEERE. TREBBROBEIE L T4, F4. UIRT RN
JELLEDORERR E L, FEOE S & ERRERE AT LT BTAL RS EE 25 X
E&hﬁ;ﬁ—éo
TA =alTl + a2T2 + a3T3 (= 4.1
TA =TA
#4.1 AR R NE
il E TN
TARAT 7 hEE - B 5cm
b JE B Chr R (M-30) 10cm
TrEEME (Fa) (C-40) 12cm
o e/ NEITRIERD 3%
42 %)‘h'—‘—’ﬁﬁ‘j:
TAZ 7N MERBL, EEEE TREREEOISBOE (cm) %34 21IZETET D,
4.2 EHEEREROFRE
il o= R
TAT 7 hEE - B 5 cm
b JE B G RE R AT (M-30) 15 cm
TrEEME (Fa) (C-40) 25 cm
TW= 5 x1.0+ 15 x0.35+ 25 x0.25
= 16.5 =TA= 15.5
TA” =TA

TA MTA% B[Rl D Z & D3R4, 2088 % iR E-6dt

=

L95,




L1041 2 B2 485 b o Hadms (N)

1 4FH
2 £ H
3 4FH
4 £ H
5 4FH
6 “FH
7 4FH
8 H
9 ‘£ H
10 4 H

0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004

T T T B I T o T B

950
950
950
950
950
950
950
950
950
950

+ + 4+ + + + + + + +

0. 823
0.823
0.823
0.823
0.823
0.823
0.823
0.823
0.823
0.823

o T T B B I S < B B

50
50
50
50
50
50
50
50
50
50

x 365
x 365
x 365
x 365
x 365
x 365
x 365
x 365
x 365
x 365

T T R o T o T

1.03
1.03
1.03
1.03
1.03
1.03
1.03
1.03
1.03

W N

o~

o © - (=

A A A

z

15,158
15,613
16,082
16,564
17,061
17,573
18,100
18,643
19,202
19,778

173,775
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AZEE - 1,0005/H.,
1. éﬁz‘&}—@nx%

1 1 H*ﬂﬁ/‘ «H:

Hﬁ@%ﬁ&#f%v%hfvém%&#é

T AT 7 )b MEEOREERGHIOM BRI S 2 BEES b o () oo EX (L) &
W Tk B,
TA=3.84 N %'¢ / cBR *? = 1.1)
TA : HEKEET A7 7V MEEW TG LTZREOLEE (cm)
N RREHIRICH T D BAES b R
CBR : BIRDFFCBR (%)
N= i (N (5 R ARERE)  x 365 x ai) ( 1.2)
N RREHIRICH T D BAES b R
N (5 b U HRE R CHE 1B D5 b s R
N (5 ho#aBiEE) = (mrdE/s) ' x @k
n o mﬁﬁﬁ GEE 104F)
ai RO
2 AlEMEE (TA)
2.1 &EH5A
AR 1000 &/H NN T 7 FHE (2H0) 950 &/H 95 %
KM KNZ w7 50 +&/H 5 %
SR R 104F
R E DR 3%
BEIR DR EICBR 8 %
2.2 /NRIEN (5 b o HAFERED) 2R NN Ty EAH
w 0.5 ton 0.5 ton
0.5 ton 0.5 ton
INHEEN (5 b SRS = 4 x (0.5/5) °
= 0.0004
2.3 KAUEN (5 b o HAETHEL) 10 KT v
1.0 ton 4.0 ton
1.0 ton 4.0 ton
KEIEN (5 hoHERE) = 2x (1.0/5) ‘+ 2x (4.0/5) °

0.823




2.4 FREHIRNIC R D BAES b oA IS (N)
10 .
N = Xi=1 ( 950 x 0.0004 + 50 x 0.823) x 365x ( 1.03 )'
= 173,775
2.5 Ta ( BiERIEET A7 7V MEAW THE LIZFEOMER) OB
TA = 3.84 (173,775 ) %% / ( 8) 3
= 14.2
3 ME ?ﬁﬁf%ﬂz
3.1 \THRERE R O S ER IR A R,
3.1 EREEREREE BRI
il £ S AR
T AT 7 hFEE - LB 1. 00
FlEx Chr B EA) (M-30) 0.35
TlERE (FA) (C-40) 0.25
4 HHEERERK
4.1  EERERORE
HPEERERR IS, T AT 7V MNERET., BEERE. TREBBROBEIE L T4, F4. UIRT RN
JELLEDORERR E L, FEOE S & ERRERE AT LT BTAL RS EE 25 X
E&hﬁ;ﬁ—éo
TA =alTl + a2T2 + a3T3 (= 4.1
TA =TA
#4.1 AR R NE
il E TN
TARAT 7 hEE - B 5cm
b JE B Chr R (M-30) 10cm
TrEEME (Fa) (C-40) 12cm
o e/ NEITRIERD 3%
42 %)‘h'—‘—’ﬁﬁ‘j:
TAZ 7N MERBL, EEEE TREREEOISBOE (cm) %34 21IZETET D,
4.2 EHEEREROFRE
il o= R
TAT 7 hEE - B 5 cm
b JE B G RE R AT (M-30) 15 cm
TrEEME (Fa) (C-40) 20 cm
TW= 5 x1.0+ 15 x0.35+ 20 x0.25
= 15.3 =TA= 14.2
TA” =TA

TA MTA% B[Rl D Z & D3R4, 2088 % iR E-6dt

=

L95,




L1041 2 B2 485 b o Hadms (N)

1 4FH
2 £ H
3 4FH
4 £ H
5 4FH
6 “FH
7 4FH
8 H
9 ‘£ H
10 4 H

0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004

T T T B I T o T B

950
950
950
950
950
950
950
950
950
950

+ + 4+ + + + + + + +

0. 823
0.823
0.823
0.823
0.823
0.823
0.823
0.823
0.823
0.823

o T T B B I S < B B

50
50
50
50
50
50
50
50
50
50

x 365
x 365
x 365
x 365
x 365
x 365
x 365
x 365
x 365
x 365

T T R o T o T

1.03
1.03
1.03
1.03
1.03
1.03
1.03
1.03
1.03

W N

o~

o © - (=

A A A

z

15,158
15,613
16,082
16,564
17,061
17,573
18,100
18,643
19,202
19,778

173,775
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JICA
1 and TRANSPORT
|

MoWT

Item Length | Pavement

District Road | 38,603 km| DBST

Community | 79,947 km | Gravel
Access Road




—
MINISTRY of WORKS 9 )
and TRANSPORT JICA

District Road and Community Access Road

Pavement Structure

| Traffic AADT gesen
| <50 50-100 100 - 300

150mm 150mm

515

S7
150mm

IDry/Moderate

[Zones
mm

S3 IDry/Moderate IDry/Moderate [Wet Zones

[Zones

Subgrade

mm
150

150 150

150 150

Source:
Volume 3: Pavement Design
Part Il Gravel Roads

-~
MINISTRY of WORKS .
JICA
and TRANSPORT

District Road and Community Access Road

Purpose of the Pavement

Keep Road Conditions as Follow

* Safety
e Smooth
e Comfortable
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MINISTRY of WORKS '? )
L and TRANSPORT JICA

‘ District Road and Community Access Road

The terrain near the Community
Access road is flat and flooded during
a rainy season.

The rainwater permeates the road
surface and weaken the pavement
structure.

u "
MINISTRY of WORKS '? )
L and TRANSPORT JICA

‘ District Road and Community Access Road

Current Condition of the Pavement

Rainwater pond on the road surface.
The road surface 1s muddy.
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o T and TRANSPORT JICA

District Road and Community Access Road

Issues of community access road

1. Climate: 2 rainy seasons/ year

2. Terrain: Flat
3. Ground water level: High

Climate Chars Kampata - 1.200m. 15465

R TR

|w-' —
MINISTRY of WORKS 9
o T and TRANSPORT JICA

District Road and Community Access Road

Counter-measures

1. Rainwater:

Transvers slope and side ditches.
2. Drainage system

Installation of under-ground drainage
3. Pavement structure

Review of layer thickness
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MINISTRY of WORKS 'l’ )
L and TRANSPORT JICA

‘ District Road and Community Access Road

1. Transvers slope and side ditches

Transverse slope shall be 4-6% in
order to remove rainwater quickly on
the road surface.

4-6% 4-6%

é I

Cross Section

u —
MINISTRY of WORKS .lo )
L and TRANSPORT JICA
‘ District Road and Community Access Road
o d— —— =
Pipe Culvent Box Culvert
Remarks: vertical slope:
Profile minimum 0.3%

Plan
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™ and TRANSPORT jica
‘ District Road and Community Access Road

Pipe Culvert
Install protections on the Inlet and outlet

./ _
MINISTRY of WORKS 8 )
™ and TRANSPORT jica
‘ District Road and Community Access Road

2. Under-ground drainage

Filter material
PV pipe

Remarks:
The key point is the drainage
of water collected in PV pipe.

Vertical slope shall be
minimum 0.3%

Filter material

PV pipf:ﬁj
¢200




MINISTRY of WORKS
and TRANSPORT

District Road and Community Access Road

3. Pavement layer thickness

In case of the pavement surface is

soaked, the strength of the

pavement layer 1s reduced.

Subgrade CBR=20% reduce
Base course granular material elasticity
= 30% reduce

Remarks:

jica

Japanese research institute

report
P~ MINISTRY of WORKS "N
o T and TRANSPORT JICA
' District Road and Community Access Road
Case Study
| Traffic AADTsepn
| <50 50- 100 100 - 300
S15 150mm 150mm 150mm

Subgrade

57

150mm

S3

Dry/Moderate
[Zones

m

150

150

150mm

IDry/Moderate
[Zones
mm

150
150

150

Source:

Volume 3: Pavement Design

Part Il Gravel Roads
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‘ Pavement Structure

Traffic: AADT 50-100
Subgrade: S7 (CBR 7-14%)

Gravel Wearing: CBR 25% t=150mm

GI15 : CBR 15% t=100mm

Subgrade :CBR 7-14% D 4

Pavement Structure

|w-' —
MINISTRY of WORKS 9
| o T and TRANSPORT JICA

Case Study

This pavement structure does not
consider groundwater.

N
Gravel Wearing: CBR 25% t=150mm
water u
'y T
.

: CBR 15% t=100mm
Subgrade :CBR 7-14%

Consider the pavement layer thickness in
case of the groundwater level is at the top
of the pavement.
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Pavement Structure

Case Study
Design Subgrade CBR 14-7%

¥

Subgrade CBR=20% reduce

Design CBR (%) Soaked :20% reduce

14 —) 11.2
7 —) 5.6
yec
ﬁ MINISTRY of WORKS T )
1 and TRANSPORT JICA

' Pavement Structure

Pavement design formula

0.16

« SN=3.07N"“/CBR"

SN :Total Pavement thickness converted into
an equivalent thickness of hot mix asphalt.
(same as SN)

N  :Number of equivalent wheel loads
to 49kN (49kNEWLs)

CBR: Design CBR (Subgrade)

Remarks:
Japan Road Association

yec




F37 MINISTRY of WORKS
g and TRANSPORT
' Pavement Structure

Pavement thickness

Original . N
SN(1)=3.07 N /(14.0)

"N
JICA

Soaked m) SN(2)/SN(1)=1.07

SN(2)=3.07 N'/(11.2)"
In case of 20% reduction in subgrade CBR,

requires 7% increase in pavement thickness (SN)

Even if the CBR is changed,

the increase rate 7% does not change.

yec

F3- MINISTRY of WORKS
gL and TRANSPORT
' Pavement Structure

Pavement thickness
SN=a: x ti+a> X t»

ai'ithlayer coefficient
ti‘ithlayer thickness (inches)

Gravel Wearing: CBR 25% t=150mm

G15 : CBR 15% t=100mm

"N
JICA

10
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Pavement Structure

Gravel Wearing : CBR 25

Y
3
£ s
k5, @)
o 8 s
77 R SO [N L —
0.12—;;5’ %—i 25 L 3 g g
0.104,, [f———"04-F———+ =——53114.2 30%
z o 1 1" vq®
0.075"1+— s - i 99 reduce
0.06 —m—————s—:r—————ﬁ- ——————— ——=
% 5 .
Figure Source:
Design of Pavement
ok 1 L -L L Structures (AASHTO)

Granular Base course Coefficient with Strength

Yec

/ —
& MINISTRY of WORKS 9
) gr and TRANSPORT Jica
‘ Pavement Structure
G 15:CBR 15

=
=
2]
Q R~
g m
) J @) s .
o2 ¢ 0 1= o 3 3- :g 2

0.090.015 @115 =42 | 5112

— @ e LVA 30%

0.08 4 10 3 41 10 4

0-068006__ — 8.5 reduce

5 07 ]
’ ’ Figure Source:
Design of Pavement
oL _L 4 _L L Structures (AASHTO)

Granular Base course Coefficient with Strength
Yec

11
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A and TRANSPORT

Pavement Structure

Pavement thickness

SN=a: x tita: X t

SN=0.104 x (15/2.54) +0.09 x (10/2.54)
=0.9685

Gravel Wearing: CBR 25% t=150mm

"N
JICA

GI15 : CBR 15% t=100mm
* 1 inch =2.54 cm
yec
)85 e N
—l ; Pavement Structure
Pavement thickness (soaked)
1.07 x SN=1.036
SN=0.075 x (17/2.54) +0.068 x (20/2.54)
=1.0374>1.036 (Soaked required SN)
h_«
Gravel Wearing: CBR 25% t=170mm =
(9%)
Gl15 : CBR 15% t=200mm
(7%)
Subgrade :CBR 7-14% (5.6-11.2)
yec

12
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Pavement Structure

Pavement thickness (soaked)

1.07 x SN=1.036
SN=0.075 x (17/2.54) +0.068 x (20/2.54)
=1.0374>1.036 (Soaked required SN)

h
Gravel Wearing: CBR 25% t=170mm =
(9%)
Gl15 : CBR 15% t=200mm
(7%)

Subgrade :CBR 7-14% (5.6-11.2)

7 —
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Pavement Structure

Pavement thickness (soaked)

b
GW=150mm GW=170mm| —
G15=100mm G15=200mm
Subgrade
Subgrade
Dry Area Soaked Area
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1. FRD—49 39T
(1) &#E

MoWT #4 D —o S ay TOEHE

Al K2

a) HiK a v W a7 WY a T WEva v BN a YT A AT a v

Betk=s, T8 b A L%

P A X 45,000mm x 25,000mm = 1,125m?
HEEEFH - 1,125m2x USD4,000/m? = USD4,500,000

b) THFEZEET, THE=E,

FHHT b A L5

B A X 7,500mm x 15,000mm = 112.5m?
HEEZFH - 112.5m? x USD4,000/m? = USD450,000

c) BJE

P A X 7,500mm x 10,000mm=75m>
HEELE FH - 75m? x USD4,000/m? = USD300,000

/NEE (a~¢)  USDS5,250,000
(2) HEAL
No. VERE S B4 & | 4% (USD)
1 | Hkv gy WEZL A, EBTE, Yryyx, BVE, T|1X 478,500
R
2 | B e v ek, 7T A AR, R— AR 1= 321,000
3 TV rvvay s | VAR R, o USRS T T A | 1 85,700
EEE
4 | BEHEVa T T — U Ut T AT REBE T EAE | 15K 114,000
5 | METa S VYGRS R R =2 TE | 1R 107,000
£
6 | EEMmTay T FIVH F—H « AX—HRERER, FRERAR. 1K 40,000
7 | FAYvavT IAXYF Py —, =7 —arrLyh— 1K 386,000
8§ | LE= (LAE%) i Rk TR, Jeam il OB T B AR 1 178,000
9 | VEEA PeERg (USD30,000/1 7) 2H 60,000
10 | AT —s8— K a v T OBIZ OV T O 1 22,000
11 |OHZ L—> 3 b HEJI(USD115,000/1 &) 6H 690,000
12 |OHZ L—V 5 k> HEJI(USD150,000/1 &) 2 A 300,000
7 USD?2,782,200

BER UM O

(1) &= USD5,250,000

(2) #&44 USD2,782,200
#%H (1+2) : USDS,032,200

REOHEINDLAT U MK () ZREIRT,
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Proposed Layout of MoW'T Central Mechanical Workshop




2. GuluBRUMoararath A7 —o>avT (FSUAN —BHUGERIZCESEH

(1) &=
a) HIK g v MY a v T WY a v WEY e v BRRE
B A X :37,500mm x 25,000mm = 937.5m?

EE A - 937.5m2x USD4,000/m? = USD3,750,000

by A4 ayy, LRE=E BT av7, FEEFMLE
HFA X :7,500mm x 17,000mm = 127.5m?

EE T ¢ 127.5m? x USD4,000/m? = USD510,000

c) BJE
P A X 7,500mm x 8,000mm = 60m>

BEEE A - 60m? x USD4,000/m? = USD240,000

/Nt (a~c¢)  USD4,500,000
(2) BB
No. VERE S Ber 4 o &% (USD)
1 | Hkva v WMEZLA EHTE, Pryx BOE | 1K 400,000
T HA
2 | B e v fefk, 774 AME, R— Rk 1 250,000
3 | muVrvay | ZUVVRE VR, m UV USRMASET | 1R 60,000
7 TR
4 | BHEVa T T — 7 . T AR B T | 15K 72,000
B4
5 | MEYa vy DI e (2 SV N N SR S I - 107,000
TRE%
6 | E\EHEmTay T | AFx—F 2Ax— 2B FERA. | 1 X 40,000
7 | FAYvay TS | FAYTF oV — =T —a Ty 1K 400,000
8 | LAE= (LE%) | @ HFsk LR, @A TERE | 150 107,000
9 | VLHEEES P (USD30,000/1 &) 2H 60,000
10 | AT ==Y | K53y TOEBIZ OV T OHE 1= 22,000
11 |OHZ L—V 3 h U HEJ1(USD115,000/1 &) 415 460,000
G USD1,978,000

BERUEMOEE 1 EHTHEY)

(1) £ 2 USD4,500,000
(2) ¥44 USD1,978,000
WEE (1+2) : USD6,478.000
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Proposed Layout of MoWT Regional Mechanical Workshop in Gulu and Mbarara




3. GuluBRU Mbararath A7 —4o 3y T (FSUB: BEIAVTTOERERIZKSEE)

(1) &=
a) Hikvavr HAY¥TavT,
P X : 15,000mm x 30,000mm = 450m?
BEFE A - 450m2 USD4,000/m? = USD1,800,000
b) AL ¥ TU—/b—L
B A X :5,000mm x 5,000mm = 25m>
RESLE ) 25m? x USD4,000/m? = USD100,000
¢) T2 T ) 40F&20F (S iA 2 filikk)
TIORT @S a7 HiEE2IRET 5,

By a7, e a v

3ton A —/N—~v K

JL— hRE

a7 SO EE
No. VER L B4 B %1 (USD)
1 THEAF =7 F | &, AV O, THEHEM THXryexy | 1 43,000
NN
2 | FHEFTA0F =7 | B HAL O, HLA/C, EFEML, Frexry | 1 22,000
%
3 DEEAF 2T | B HAYAO,T—T L FrxExy b, 71K 22,000
oYl H
4 | AFE4OF =7 | AL O, SR, Sy ey | 1R 43,000
kAL
5 | #IETa v 740F 2 | HAY AL FrERy b EES W | 1K 22,000
T =k
6 | BFmyH—=4F | &, HAVO, 2y h— 13 18,000
7 fmy I—=40F | B, ALV O, vyl— 1= 18,000
8 K a2y 7 TESE | & MAY O, HBEEEM, Hadrexry | 1K 14,500
20F k. AL
9 A=y 7 EBER | RBOHADRA, P, AC, BEM, Frex | 11X 14,500
20F v Mg
10 | #A4Yvvay TR |ZE HAYO, HREAEM, BaFrexry | 1K 14,500
5 20F NN
11 | WESa » 7EEE | B HAVA, vy b ¥R 1K 22,000
20F =




12 | @y a y 7 TES | B HAY O, SSEEM B ryeExry | 1R 14,500
20F N1
13 | BREEAR Y THEHEE | B HAVD, Ty Exry b EEA, v | 1K 22,000
20F =
it USD290,000
/NEE (a~c)  USD2,190,000
(2) B&FS
No. L B4 & | 4% (USD)
1 #HiKk g v WEFLVA, B#HTH, Uryo¥, mOAE |1 400,000
T H%
2 etk = > 7 e, 774 Ak, R—/VIgE 1K 250,000
3 TV rvayy | UV URE VR, m DU SRAASET | 1 60,000
T HAEE
4 ey a v T — 0 W, T AR, T TR | 150 72,000
&
5 MEY 2 v 7 VUV UH—GHAE R R = H T 1T 107,000
B4
6 CERTNAE I TG F—H « AH— 2B, FmERE. | 1 X 40,000
7 BAYva v AXTF 2 Vx—, =7 —arFryh | 1K 400,000
8 TH=E (LE%) i Rk TR S RO T 5 1 107,000
9 Ves RS PeHERg (USD30,000/1 ) 2H 60,000
10 | AT ==Y % a w T ORI OV T O 1 22,000
11 |OHZL—V 3 F 2 HEJI(USD115,000/1 13) 415 460,000
i USD1,978,000

BEROEBHOEE (1 GEHTHY)

(1) #2 USD2,190,000
(2) #&44 USD1,978,000

WEH (1+2) : USD4,168,000




4. Bugembe th5I—o a3y

JBHEATIEE 2 T 20 (=7 2 _—% 7V F—9) Oy #fifo—FHKe LT, 2D HF
AR OBAREZ D, LITICSEMiE 2 =T,

JE A 0 P AR O T N ER
No PR 46 B O & Z2EGH & | 4% (USD)
1 KTy 7)o &7 1 286,000
v a A

(D65, D85, PC220 HDFf
&Y —)
MBI Y 7 DS - H
SLEAT ORI (B &7y
¥ a2 DAIVER Z )

2 | NI vV R
MAAJEH Y vy BEAEE &
BHESL (BEE) 7 DR,

286,000

3 | ¥¥VUTE—F— FTv
sra—7— 74 RK7a—
F—U N (A
K& T —T —DOEFEH Y
z) e (B 42
P

4 Ny ru—7— TAK
TJ—u—7—71L 2

X1 — T — DGR FANLIE
WA (R N 21T
VN, PRIRESE TRRICHINT)
5 | BRI SpfiE - A TR
KT R =P =7 A
T3 R— F D B AT A
B DR Y 2 A - ML T
HI-ODOKFETE,

6 |va—ARLFLLFLEE
iy bty b
WAV a— R LA A
AT R T,

560,000

220,000

50,000

1 X 190,000




7 TITVITAT T V% —
R VA B O BRI L L
72T Ty AMRR ST
7T v AMEREL T
UH A7 VBT 5
DI T 2 Bt

1 X 107,200

8 | BHEhAA ATEA - AU
HeiE

XKAANEA T DR MV
Ty van—7 — v —
VDA A JVIRIVE SRR -
NSRS

1 38,000

9 NI AV s
MM A LI R X
RO LLT < ESED
Fedw,

1 X 70,000

10 | e

A Li-n—TF—F%
4% % A L— R B
% Hdmo

1 X 150,000

i USD1,957,200

AROMESND VAT Y MY (F) ZREITTRT,



Undercarriage recycling equipment installation layout diagram

1.Turntable
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2. Jib cranes|

s

installer

4. Track roller color

-
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f \

i3 Idler roller welder
l‘\" ‘ ,
D

y “{_Idler roller welder

3.Pre-heater with jib crane

~Track, idler roller press

Proposed Layout of Undercarriage Rebuilding Equipment
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The Republic of Uganda . - |

Ministry of Works and Transport 77 =h L= MRERR

Technical Report
Model Number of Number of Date Work site (location)
Chassis Engine
KOMATSU Mbarara Regional
Mechanical Workshop
Mechanic's name Repair date Hour meter or Reg. No
(inspection date) Km
Main objective Photography

Initial failure diagnosis (think about cause of failure) Yes | No | If not, write a comment




Work contents

Photo of condition during inspection
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