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1. Matters arising and actions taken

Matters arising and actions taken (1/3)

Subject Matters arising Actions taken

Extension | The Terminal Evaluation Team suggests | * Due to delay of procurement

of project | that the duration of Project be process and construction (increased
extended for six (6) months (up to scope of work), JICA extended the
March 2018) so as to ensure that project period up to May 2018.
sufficient period of implementation is
assured for the achievement of Output
4 and the Project Purpose

RMS/ In response to the transfer of main * JICA Expert Team organized a series

PROMMS | responsibility for RMS/ PROMMS to of trainings to DOR for database

DOR from PTRI, the JICA Expert Team
needs to provide assistance to
strengthen DOR capacity in
improvement of RMS/PRoMMS,
update of database and development
of road maintenance plans

update and RMS/PRoMMS
operation: GIS trainings/OJT for
road master data, VIMS/DRIMS
workshop and demo by Dr.
Nishikawa, RMS/PRoMMS training,
HDM-4 training by Dr. Hiep




Matters arising and actions taken (2/3)

Subject Matters arising Actions taken
Weigh The Project needs to complete the | ¢ Due to delay of civil work/system
Control installation of the weigh scale and improvement, upgrading Donghen
its relevant apparatus at Donghen weigh station completed by Dec 2017.
by August 2017 as scheduled. * Calibration of scale completed by Min
of Science, in March 2018
* Intensive training for operation of weigh
station organized on 26 and 27 March
* Soft opening starts from April 2018,
which tests and improves integrated
operation system
Technical | The Project needs to complete the | * In collaboration with ADB project, JICA
Manual revision of technical manuals in Expert developed draft revised MAC
road, bridge and slope by August and standard specification for
2017 as scheduled and need to maintenance.
disseminate the outcomes of * JICA Expert with ADB organized a
revised manuals by distributing workshop, involving all PMs/DPMs to
them to all the potential DPWTs finalize MAC and standard specification
* ADB continue to finalize following
agreed MAC
Matters arising and actions taken (3/3)
Subject Matters arising Actions taken
Technical | The Project needs to complete the * ADB consultant and JICA Expert
Manual/ | process of taking over the revised PBC developed PBM/CBM technical
PBC document and operational manual specifications and which applied to
developed by the Project to Road ADB project
Sector Governance and Maintenance |+ JICA Expert prepared both
Project. PBM/CBM operational manual,
awaiting for utilization under ADB
project
Weigh To execute strict enforcement of * ADB consultant and JICA Expert
Control penalty on overloading, DOT needs to reviewed proposed sub-decree on

put the severe enforcement into
practice as soon as possible once the
implementation structure is
established.

enforcement and new entity
(Transport Patrol) and provided
inputs for them.

* JICA Expert organized a
dissemination workshop on 23 April
to understand view on proposed
sub-decree from private operators.




2. Project outline

2.1 Project goal, purpose and outputs

* Project Purpose;

— Roads and bridges in the pilot provinces are properly
maintained.

* Project Outputs;

1. Maintenance planning ability for road and bridge
maintenance is enhanced.

2. Technical manuals for road/bridge maintenance are
prepared.

3. Capability of DOR/DPWT officers who are responsible for
physical road/bridge maintenance work in the pilot
provinces is enhanced.

4. Capacity of DOT/DPWT officers for overloading control in
the pilot province(s) is enhanced.



2.2 Project implementation structure
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e Project Area;
- Savannakhet
and

Vientiane
selected as pilot
provinces.

« Project Period;
7 Years

*Phase 1 (Sep
2011 — Oct 2014),
Phase 2 (Dec
2014 — May 2018)



2.3 Project implementation schedule

Activities 2011 2012 2013 2014 2015 2016 2017 2018

1. Maintenance planning ability for road and bridge
maintenance is enhanced.

1-1.Review current situation and obtain baseline
capabilities on maintenance planning works.

1-2. Improve data collection method/work for
RMS/PRoMMS.

1-3. Improve and update RMS/PRoMMS and update
database through the trial run in the pilot provinces.

1-4. Draft optimum road maintenance plan in the pilot
provinces using RMS/PRoMMS.

1-5. Draft optimum road maintenance budget plan in the
pilot provinces using RMS/PRoMMS.

1-6. Conduct on-the-job training for maintenance budget
plan and database upgrade of RMS/PRoMMS.

1-7. Monitor progress of the activities and evaluate
maintenance planning capabilities.

I Planned I  Actual
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2.3 Project implementation schedule
2011 2012 2013 2014 2015 2016 2017 2018
2. Technical manuals for road/bridge maintenance are
prepared.
2-1. Review and revise existing technical manuals,
including Condition Survey Manual, Inventory Manual and %
Slope Protection Manual.

2-2.Develop technical manuals, including Inspection,
Evaluation and Repair Manuals.

2-3. Monitor utilization of technical manuals and evaluate
their usage and relevance for its revision and finalization.

3. 3. Capability of DOR/DPWT officers who are
responsible for physical road/bridge maintenance
work in the pilot provinces is enhanced

3-1. Review current situation and obtain baseline
capabilities on physical maintenance works and formulate
training plan and monitoring plan.

work, including inspection, small repair and quality control. I

3-3. Evaluate OJT on maintenance works and improves
training modules and training programs.

3-2. Conduct on-the-job training (OJT) to selected | ] m | ] | ] [ ]
DOR/DPWT officers in the pilot provinces on maintenance l “
]

3-4. Develop an optimum institutional framework (e.g., ™"
informal task force, formal road maintenance unit) with
charter of operations to conduct maintenance work.

3-5. Conduct a pilot project on repair work and improve
capacities on supervision and quality control for
rehabilitation of asphalt concrete pavement in
Savannakhet Province.

3-6. Monitor progress of the activities and evaluate
capabilities on physical maintenance works.

I Planned I Actual
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2.3 Project implementation schedule

2011 2012 2013 2014 2015 2016 2017 2018
4. Capacity of DOT/DPWT officers for over-loading
control in the pilot province(s) is enhanced.
4-1. Review current institutional framework for overloading ||
control and suggest approaches to address institutional

issues to develop sustainable overloading control.

4-2. Design, procure and install weigh bridges at one
location along National Road No.9.

4-3. Develop operational manual(s) and conduct on-the-job
training (OJT) for overloading control in the pilot province.

4-4. Develop regular check — reporting system and legal
framework for strict enforcement on overloading control in
the pilot province.

4-5. Disseminate the activities (4.1 to 4.4) to private
trucking companies/forwarders/major shippers.

4-6. Assess progress of the activities and evaluate
institutional capabilities for overloading control.

I Planned I Actual

3. Summary progress report
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3.1 System Improvement

1. Review of current condition (Capacity and training needs
assessment)

Workshop for RMS/PRoOMMS improvement

Planning for database updates

Improvement of RMS/PRoMMS

Training for PROMMS

Procurement of/training for VIMS/DRIMS

Data collection and update of RMS/PRoMMS

Data analysis of RMS/PRoMMS

Preparation of Road Maintenance Plan and Budget Plan
10. Coordination meeting with NUOL

© Ko NOU A WN

3.1 System Improvement

B RMS and PRoOMMS data for entire road network continuously
updated between 2013 and 2016.

B Annual Road Asset Report and analysis report prepared,
including priority section with optimum maintenance works. -2
More funds channeled to National Roads and preventive
maintenance.

Survey Type 2013 2014 2015 2016
Referencing and Inventories (km) 274 109 0 0
Paved Road Condition (km) 5273 3.126 3,772 3,225
Unpaved Road Condition (km) 173 0 0 0
Bridge Condition (nos) 1,067 582 1,327 1,134
Road Roughness (km) 5,273 5,338 5,859 5,859
Traffic Count (nos) 231 119 87| 0
Socio-economic (nos) 7l 0 0 0




3.1 System Improvement
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3.1 System Improvement

M A series of trainings to DOR for database update and
RMS/PRoMMS operation:
* GIS trainings/OJT for road master data
* VIMS/DRIMS workshop and demo by Dr. Nishikawa
* RMS/PRoMMS training (including updated PROMMS)
* HDM-4 training
B Assist to procure 6 sets of VIMS/DRIMS under WB’s LRSP

M Assist Nagasaki Univ to realize academic exchange program with
NUOL (Vice President of Nagasaki Univ visits NUOL on 8t May)
GIS Training and OJT

18



3.2 Manual Development

1. Review of existing manuals
2. Interview survey to private contractors
3. Preparation of technical manuals

- Road Maintenance/Bridge Maintenance / Slope
Maintenance

4. Workshop for technical manuals

5. Intensive training

6. Revision of PBC

7. Workshop/training for revised PBC
8. Print Technical Manuals (Ver. 1.0)
9. Pilot PBCin 4 pilot roads

10. Revision of technical manuals

11. Preparation of Standard Specification for maintenance
work

3.2 Manual Development

B Road, Bridge, Slope Maintenance Manual developed/printed and
submitted during Sam Sang Workshop in 2016

B A series of intensive trainings between 2013 and 14 and OJT
conducted on-wards.

M Assist JICA to procure maintenance vehicles and equipment
delivered to DPWT Vientaine and Savannakhet in 2013

B PBC reviewed and revised and pilot PBC carried out in 4
provinces in 2016

Workshop/Training for Road, Bridge, Slope Maintenance
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3.2 Manual Development

In collaboration with ADB Project, JICA Expert revised MAC
(Maintenance Activity Code) and prepared Standard
Specification of Maintenance Work (Note ADB developed
Standard Specification of Civil Work)

Once MAC agreed, ADB to continue to finalize Maintenance
Manuals, forwarding for approval process.

Existing MAC Revised MAC
Code No. Code No.

Work name Work name

Brief work description ‘ Brief work description
Material requirement
Work method/procedure
Measurement method

Payment method

3.3 OJT and Pilot Project

Preparation of OJT plan and budget plan

Preparation of TOR for establishment of road maintenance
unit

Procurement of maintenance vehicles/equipment

Pilot project (YR 2011/12): 3.1 km road/NR-9

Pilot project (YR 2012/13): 15.8 km spot improvement/NR-9
Pilot project (YR 2013/14): Urgent repair works/NR-9
Pilot project (YR 2014/15/16/17): Major rehab/NR-9

OJT (e.g., bridge maintenance in Savannakhet)

Pilot project: Recycling method/NR-13N

OJT for routine maintenance for AC pavement



3.3 OJT and Pilot Project

B Pilot Project in Savannakhet: 180 km major rehab/NR-9

w '
\ /
—
| JPNGrant kXN s, [Rece
Implementation section by Contractor
Section | Contractor BP EP Length oL
Km Km | (Km) | (cm) 15t Year (Jun/14-May/15)
1-1__|R8CE 0.0 30.0 30.0 9.0
12 |R8CE 300 457 157 1151 2" Year (Jun/15-May/16)
CaRoL 457 48.8 3.1
2 |R8CE 48.8 58.8 10.0 95
JPN Grant-1 588| 1058 47.0
3 |KXN 105.8]  149.8 44.0 9.0
JPN Grant-2 | __149.8] _ 160.8 11.0
4-1__|R8CE 160.8] _ 162.1 1.3 6.5
4-2__|R8CE 162.1] __185.0 22.9 5.0
5 [KXN 185.0] 24156 56.6 5.0

3.3 OJT and Pilot Project

B Pilot Project in Vientiane: Recycling method/NR-13N

- 2.0 km Cement Foamed Asphalt(CFA)



3.3 OJT and Pilot Project

B A series of OJT and workshops organized during the pilot
projects.
OJT for Pavement Design and Before/After Pilot Project (NR-9)

>

CFA Workshop and Construction Work of CFA (NR-13N)

3.3 OJT and Pilot Project

B CFA site inspection (22" April 2018) Fixed Defect (NR-13N)

CFA+AC Pavement Section (NR-13N)



3.4 Overloading Control

1. Study on axle load control system in neighbouring
countries.

Field survey in NR-9

Technical Workshop on Overloading Control
Study visit in Thailand

Concept plan — Selection of optimum alternative
Tender assistance

Installation of weigh control system

OJT including preparation of operational manual
Dissemination workshop

O e N U WN

3.4 Overloading Control

B Technical workshops/study tour organized in 2016, involving
DOT, DOR and DPWT Savannakhet to understand overloading
control system in neighboring country.

B Concept plan prepared, which suggests a single platform weigh
scale as well as vehicle and number plate scanners. It also
suggest a monitoring system in DOT/DPWT Savannakhet.

Site Survey and Study Tour in Thailand



3.4 Overloading Control

B Construction of weigh station and installation of weigh scale
completed by Dec 2017. Calibration and training completed in

March 2018. Donghen Weigh Station and DPWT

29

3.4 Overloading Control

B Together with ADB, JICA Expert reviewed proposed sub-decree

to strengthen enforcement of overloading control.
» Change to GVW to maximum axle load
» Change fine structure by excess axle load
» Other possible strict/favoring measures (e.g., suspension of
driving/business licenses, jail sentence, introduction of inspection
pass/book, free inspection for competent operators)

Amount of Overloading Overloading Fine “
tons kip

300,000 Only fine

600,000 Fine and offload cargos
1,200,000

2,000,000

3,000,000

4,500,000

7,000,000

13,000,000

23,000,000

35,000,000 i




3.5 Overall Achievement

M All skills improved and DOR (all activities) and PTRI (planning)
and PTTI (maintenance skill) acquired higher skills as trainer

level.

Capacity Level (2014/2017) DOR DPWTs PTRI PTTI
1. Data verification and analysis 4.0/4.0 2.8/3.8 3.6/4.3 2.0/4.0
2. Maintenance planning 4.0/4.5 2.8/4.0 4.0/4.5 2.7/3.6
3. Procurement 4.0/4.0 3.3/4.0 NA 4.0/5.0
4. Perfqrmance monitoring and 4.0/4.0 3.2/3.8 NA 3.0/4.0
evaluation
5. Maintenance skill and knowledge | 5.0/5.0 2.7/4.0 NA 4.0/5.0

1: Procedures/routines under development (none)
2: Operated with external support

3: Operated with limited external support

4: Operated without external support

5: Able to act as advisor and trainer (full capacity)

3.6 List of Deliverables

B System improvement and database update
» RMS/PRoMMS Operation Manual
» VIMS/DRIMS Operation Manual
» GIS Operation Manual
B Manual development
» Road/Bridge/Slope Maintenance Manual

» Bid document and specification for PBC

» Standard Technical Specification for Maintenance Work (Revised MAC)

» Training Materials/Evaluation Reports

B Overloading control

» Operational Manual for Weigh Measurement and Data Management

System




4. Recommendations for achieving Overall
Project Goal

4. Recommendations (Short-term)

B (DOR/DOT) Rolling out project output applying to WB and ADB

Project
» WAB’s LRSP2 to continue to update RMS, adding climate resilient
function and to update RMS/PRoMMS database
» ADB’s RSGMP to finalize Technical Manuals and specifications and put
forward for approval process.
» ADB/WSB to assist DOT to upgrade weigh stations in Bolikhamxai and
Luangnamta)
B (DOR) Approval of technical manuals/specification and utilization
by executing agencies
B (DOT) Full operation of Donghen Weigh Station, assigning
necessary human and financial resource

B (JICA) Continuous support in asset management
» Group and Regional Focused Training
» JICA Scholars
» Further technical assistance for bridge maintenance



WB (LRSP2) ADB RSGMP JICA CaRolL KfW RIP
2017-21 2016-21 2011-17 2010-2019
1. Policy and legal Strategic Overloading
framework planning control
RMF
ICT Master Plan
2. Institutional DOR (System Overloading Village
framework management) control Maintenance
Maintenance Committee
unit (DPWT) (VMCQ)
3. Planning and TRAM RMS/PROMMS
budgeting RMS with | Road Master
Climate resilient Database
4. Procurement and LR NR and LR NR AC rehab LR
implementation rehab/maintena | | rehab/maintena [ utine improvement/
nce (PBC) nce (PBC) mainterance maintenance
Weigh scale Il Weigh scale Pilot PBC (VMC)
- CFA
Weigh scale
5. Technical spec. and Climate resilient | Design Manual PBC Climate resilient
manual PBC for LR PBM for NR/LR Road/Bridge/ VMC Procedure
Road/Bridge/ Slope
Slope maintenance

maintenance

Road Bridge Slope
1. Policy and legal WB (Strategic Planning)
framework ADB (Overloading Control, RMF)
2. Institutional framework JICA (Overloading control
Maintenance unit) Missind Link!!!!
KfW (VMC) 3
3. Planning and budgeting JICA (RMS/PROMMS) WB (RMS with

WB (IRAM)

Climate resilient)

4. Procurement and
implementation

(PBC))

PBC, CFA)

WB (LR rehab/ maintenance

ADB (NR and LR
rehab/maintenance (PBM)
JICA (NR AC rehab, NR AC
routine maintenance, Pilot

KfW (LR improvement/
maintenance (VMC))

WB (Climate resilient
measures)

ADB (Slope
protection)

KfW (Climate
resilient measures)

5. Technical spec. and manual

WB (Climate resilient, PBC for LR)
ADB (PBM for NR/LR, Design Manual, Road/Bridge/ Slope
maintenance)

JICA(PBC, Road/Bridge/ Slope maintenance)
KfW (Climate resilient, VMC Procedure)




4. Recommendations (Long-term)

B (DOR/DOT) Formation and monitoring of road maintenance
policy

B (MPWT) Compliance with RMF Act and securing maintenance
resource

B (DOR/DOT) Building organizational capacity for post WB and ADB

projects
» DOR to maintain organizational structure to acquire sufficient capacity
» DOR to establish Bridge Management and Maintenance Division
» DOT to establish a special entity (Transport Patrol)
» DOT to restore weigh stations nation wide
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4. Recommendations

B Proposed short-term action plan

Action Implementing | - Supporting | 544 | 5919 | 2020 | 2021 | 2022
Agency Agency
1. Rolling out Project Outcome
1) RMS System Improvement and Database Update
i. Inventory/condition survey and database update DOR WB/PTRI
ii. Data analysis and reporting DOR WB/PTRI
ii. Maintenance planning and budgeting in line with data analysis DOR WB
2) Technical Manuals and Specifications
i. Finalization of manuals and specifications DOR ADB
ii. Application of these manuals/specifications to the project DOR ADB
iii. Revision of manuals and specifications (when required) DOR ADB
3) Overloading Control
i. Full operation of Donghen Weigh Station DOT/DPWT
ii. Renewal of Bolikhamxai and Luangnamta Weigh Stations DOT/DPWT ADB/WB
iii. Upgrading of remaining 25 weigh stations DOT
iv. Imposing a new regulation overloading control including
revised maximum weight and fine calculation DOT
v. Establishment and operation of Transport Patrol Authority DOT
2. Official Approval of Technical Manuals and Specifications DOR, DOL ADB
3. Provision of Technical Support in Asset Management
i. Group and Region Focused Training MPWT/DOR JICA
ii. Utilization of JICA Scholars MPW'g?OR/D
iii. Provision of technical assistance DOR JICA

38



“Early inspection, early maintenance,
truly loved nation”

Appendix: Summary Survey Result for
Traffic and Operation at Donghen
Weigh Station



Traffic Volume

B 370 heavy vehicles/day observed at NR-9. Night/morning traffic
is also relatively large = 7/24 operation is a must.

Number of Trucks by Type at NR-9
35
30
25
20
15

: III
5
OI
S SN
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Trucks with/without inspection

B Only 27% of vehicles entered to and inspected at Donghen
Weigh Station. No difference if any gates/guides at the weigh
station.

M High inspection rate for Trailers (Company owned) but low for
Right Truck (Individual)

- Requires dissemination for a wide range of operators, More

strict rules and enforcement

% of trucks Truck Type % of trucks
inspected inspected

With both gate 26% Rigid Truck 9%
and guide

With gate only 27% Semi-Trailer 29%
No gate and no 29% Trailer 52%

guide

42



Time required for inspection

B Average operation time of 2 minutes per truck, 4 minutes for
overloaded trucks (including confirmation/collection of fines)
and 1 % minutes for non-overloaded trucks.

B Less than 1 minutes during auto operation

- Maximum capacity of 30-60 trucks/hour, 450-900 trucks per day.

Which requires re-clarification of trucks required for inspection and

design of weigh scale/station (e.g., WIM)

Non-
Day Overloaded overloaded Average
Day 1 0:03:46 0:02:43 0:03:14
Day 2 0:04:40 0:00:31 0:00:55
Day 3 0:03:27 0:01:38 0:02:10
Day 4 0:04:00 0:01:42 0:02:02
Day 5 0:04:37 0:01:52 0:02:42
Day 6 0:03:27 0:01:20 0:02:21
Average 0:03:57 0:01:27 0:02:05

Note: Reference due to manual/auto operation as well as survey

Overloaded Trucks

B 26% inspected trucks overloaded (exceeding maximum GVW)
Excess overloaded trucks (more than 10 ton exceeding GVW)
observed at 29% of overloaded trucks

—> Strict rule/enforcement, including fine, suspension of

driving/business licenses, restoration of weigh station, random

inspection using mobile scale, etc.

No of Overloade Trucks
B R R R RN
O N D ODOKLWONDMDMO OO

II.IIII
1 2 3 4 7 8

5 6

Ton Overloaded (ton)

10<



Appendix: ADB/JICA’s recommendation
for overloading control

45

Comparison in rules/regulation for overloading
control

Maximum Axle Load and Gross Vehicle Weight

Maximum Axle Load Maximum Gross Weight

Cambodia 10 ton 40 ton

Thailand 11 ton 58 ton

Laos 9.1 ton (11 ton for 49.6 ton

designated routes)

Viethnam 10 ton 48 ton

Malaysia 12 ton 53 ton

China 10 ton 55 ton

Japan 10 ton 20 ton (25 ton for

designated road)

Source: Infrastructure Development Institute-Japan
46



Comparison in rules/regulation for overloading

Penalties

control

Source: Infrastructure Development Institute-Japan

*Fine
*Unloading goods and detaining vehicle
*Suspension of driver's license

10,000 Baht fine or 6 months jail penalty

Cambodia

Thailand
Laos

Vietham

Malaysia

Japan

*Fine by overloaded weight and distance

*Fine for driver and vehicle owner
*Suspension of driver's license

*Fine
*Unloading goods and detaining vehicle

*Fine for driver and vehicle owner or maximum 6 months jail
penalty

*Suspension of driver's license

*Suspension of business license (Trucking companies)
*Warning to consignees

ADB/JICA’s Recommendations for overloading

control

Institutional
strengthening

Rationalizing rules
and regulation

Strict enforcement

Assigning sufficient man power and operational cost for
weigh station operation

Redefining and reassigning duties/responsibilities
Setting up a new entity

Restoration of nationwide weight station

Changing to maximum axle load control
Changing fine structure based on degree of pavement
damage

Simplified and increased fine

24/7 full operation and 100% vehicle inspection
Fine for vehicle owner

Jail penalty

Suspension of driver's license

Suspension of business license (Trucking companies)
Warning to consignees

Inspection stamp and pass

Operation with traffic police



ADB/JICA’'s Recommendations for overloading

control

Favoring
competent
operators

Effective
dissemination

Introduction of safety operation manual (by DOT) to guide
private trucking companies

Introduction and submission of annual safety plan (by
trucking companies to DOT)

Provision of inspection free certificate as well as competent
trucking company certificate

Dissemination map with route network
Road markings/sign posts
Overloading campaign
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Appendix 2-10 (1)

LAO PEOPLE’S DEMOCRATIC REPUBLIC

Peace Independence Democracy Unity Prosperity

Ministry of Public Work and Transport

Department of Roads
PTI/LRD

Provincial Road Maintenance Management System (PRoMMYS)

User manual
July 2012



PRoMMS version 3.0 Page 2
Manual July 2012

Table of content

LiSt Of ADDIeviationsS.......eeiiiciiicveericssissnnnicsssssnsneccssssssssccssssssssssssssssssssssssssssessssssssssssses 4
1. INErOAUCTION aeccccerrunerrecssssnniecssssnnneecsssssnssessssssssssssssssssssssssssssssssssssssssssssssasssssssssasssss 5
1.1 Provincial Road Maintenance Management SYSteI ......cccevereccsssnnrecsssnsscssssassessssssssessssnans 5
1.2 Structure of the user manual S
2. Road maintenance management and PROMMS ..........ciiiirvveniiccsccnnrnccsssnnnseccsnes 7
2.1 Road maintenance management in Lao PDR..........iiiiiviiiiiiivniicsisnnricsssnnnccssssnsecsssnsseces 7
2.2 Data collection for maintenance PlANNING ......c.cccceevveiervricssnicsssnicsssressssnesssssessssesssssessssssses 7
2.3 Structure of PROMMS SOFtWALE ....ceeiiericnriicsissnnicssssnrncsssssssecssssssessssssssesssssssssssssssssssssssssssss 7
3. Introduction of PROMMS.......uiiiiiviiinisnicsssnnicsssssicsssssesssssssssssssssssssssssssssssssssssssnns 9
3.1 Software INStAllAtION ...ccuceveeiveiiieiseniieeniinieinsneninenstenseecssessessssesssessssesssassssesssassssssssasssasess 9
3.1.1 Version and SyStem FEQUITEIMENLS .........ccueerreeriierireriienreeteeseeeseesaeeseessaeeseessnesseesseeenne 9
3.1.2 Installation INSTIUCLIONS .....cccvvieeierieeieiieeiieeetee e st e eeieeesteeeseaeeetaeeeaaeessaeessseeessseeensseeenssens 9

3.2 0pening PROMMS ......cooiiiiiiinniicnsssssnesssssssessssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 9
3.3 Menus and DasiC STIUCLUTE ...ueeieeiiieecsenssnecsenssnecssessssecssnsssssessessssessssssssssssasssssssssssssssssasssns 11
3.3.1 Menus and SUDIMENUS .........cccuiiiiiiiiieiiieiieeie et eieetee et e teeste et e esreeseeesbeesseesnseenseesnseas 11
3.3.2 PROMMS ICOMS ...vvieiiiieiiieeeiieeeieeesteeesiteeetteeetteesaeeesssaeessseeesnseesnsseesnsseesnsseesnseeennseeennns 13

4. LOOKUP TADIES ..ccoiiervvnneriiiiirnnriccssssnniccsssssnnecssssssnssssssssssssssssssssssssssssssssssssssassssssse 14
4.1 GENEIAL....currnneeeiiiiiiiiiinnrnssseiecessssssssssssssescsssssssssssssssesssssssssssssssssesssssssssasssssssssssssssnssassssssssss 14
4.2 Lookup Data ROAdS.......ccovverereercssnicssnncssansssssnssssanssssssssssssssssssssssssssssssssssssssssssssssssssnsssssssses 14
4.3 LOOK UP dALA STIUCTUIES..uueiieeirrrrrecssssnrressssssrecsssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssases 15
5. R0ad Data ENLry....iiiiiniineniicsiinsnnnecssssnnnicssssssnncsssssssnsssssssssssssssssssssssssssssssess 16
5.2 ROAA AALA c...eeveriineiininniciinnicssnicsssnicssssssssansssssssssssssssssssssssssssssssssssssssssssssnsssssssssssssssssnsssssnssss 17
5.3 ROAd LiNK DAta ..ccuueeiiiiinnriiniisnriessssaniccssssnsicsssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 17
5.4 RoAd SECHION AALA ..ccoouveiiirniiiinrnninicssencisnissssnissssnessssssssssssssssesssssssssssssssssossssssssssssssnsssssnssss 18
5.5 Structure data....eeicicnnniicnnnsnniccssssnnecssssssiecsssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 20
6. Maintenance Calculation Parameters .......cccoeeceeeccsscvnnerccssssnnerccssssnnsrecsssnssseccses 23
LT 1 <) o | 23
6.2 ComPOSIte INAEX cuuuerruririeerirensnnssaenseesssensnnssaessncsssesssnssssesssasssssssssssssssssassssesssssssassssasssssssasss 23
0.2.1 GENETAL .....veieiiiieiieeeee ettt e et e et e et e e e tb e e e ab e e e st e e ebaeeeabeeeeareeennaeeennns 23
6.2.2 DEfault SEHNES ... .eecvieiieeiieiieeie ettt ettt ettt e eb e e et e e beesseeesbeeseessseeseessseesseessseenseens 24
6.2.3 Change of indeX COMPOSILION. ....ccueriiruieriiriintieiteeient ettt ettt et sbe e sinesaeens 24

6.3 Routine MaiNteNanCe COSLS ....ueiierirrriicscssnricsssssnresssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 24
0.3.1 GONETAL .....veieeiieecieeeeee ettt e et e e et e et e e e tb e e et e e eabeeebaeeeaeeenareeennneeennns 24
6.3.2 DEfault SEHNES ... .eecuiieiieeiiieiieeie ettt ettt ettt eb et eeaeesaeeesbeebeessse e seeesseenseessseenseens 25
6.3.3 Change of labor based maintenance COSt .........eecuiriiririiiriireeienieie et 25

6.4 Equipment based reshaping COSES ......ciiiiinniiiisnissniissnicsssnicsssnessssnesssnesssssessssscssssssssssses 25
0.4.1 GENETAL .....eeieeiiiiiiieceee ettt e et e e et e et e e e stb e e e b e e eaaeeetaeeeaeeenareeennneeennns 25
6.4.2 DEfault SEHNES.....eeciieiiieeiieieecie ettt ettt ettt e eb e e et e e beesaeeesbeesseessseeseessseesseessseenseens 26
6.4.3 Change of Equipment based Reshaping cost ...........coceviriiriiniiiiniieniiineeeeieeecene 26

6.5 Periodic MAinteNaNCe COSES....uuiiiiinrriicssssnriesssssnrecsssssssessssssssssssssssesssssssssssssssssssssssssssssssssssses 27
0.5.1 GONETAL .....veieiiieciieeeee e e et e et e et e e et eeeabeesaaaeeesaeeesaeeeeareeennseeennns 27
6.5.2 DEfault SELNES ....eecuvieiieeiieiieeie ettt ettt et e st e e be e st e esbeesteeesbeesseessseeseessseenseens 27
6.5.3 Change of Periodic maintenance COSS..........coiriiriiririiiniineeieniene et 28

6.6 Bridge Maintenance CoOSt ....uiiueineeeisecsenssnensecsssecsnssssesssesssssssssssssssssasssssssasssssssssasssssssasss 28

0.0.1 GENETAL ... et e e e e e e et e e e e e e e e e e e e e e e e e e e e aaaaaaaas 28



PRoMMS version 3.0 Page 3

Manual July 2012

6.60.2 DEtaUlt SETNES ...vveeevieeiiieeeiie ettt ettt e et e e et e e st eeesteeesabeesaseeesaeesssaeesnseeensseeennns 29
6.6.3 Change of Bridge maintenance COSES ........ccuieriieriieriierieeiiieeteeiee et esieeereesseesreenseeeneeas 29
7. Maintenance analySis ......cccceierecsssnncssssicsssnicsssssesssssesssssessssssossssssssssssssssssssssnss 29
71 GENETAL..uuuecneeennricsneninenseensnecsanssssesssecsssecssnsssssssessssessssssssssssasssssssasssssssssassssessassssassssassssssaass 29
7.2 REPOTTt GENETALOY cuueeriersnnrresssssnrecssssssessssssssssssssssesssssssssssssssssssssssssesssssssssssssssssssssssssssssssssssss 29
B B 1) g AETS) (T 5 ) TSRS 29
7.2.2 VIBWING @ T@POT...ccueeeuiieeiieetieeiieeteeeiteeteestteeteesseeesseesseeesseesseessseenseessseenseesnseenseesssesnseens 30
B T o 5 1L = PSSP 33
7.2.4 EXPOTEING TEPOTES ..eeuvvieutieeuieetreeiieeteesteeteesseeeseessseenseesseesnseesssessseesseessseesseesseesseesssessseens 35

8 Data import and eXPOTt .....ccceiicisnicsssnnicsssnicsssssecsssssessssssesssssssssssssssssssssssnssessens 37

8.1 IMPOIrt Of data.....ueeeiencueiiiiriiiiiiininicsiniicssnicsssnicsssnisssssesssssessssesssssosssssosssssosssssosssssssssssssssssss 37
BLL. T GNETAL ...t ettt ettt ettt ettt e 37
8.1.2 Importing Inventory data when entering survey data from the yearly road condition
SUTVEY .vvteeuutteeueteeeueeestteestaeessseeesseeessseeessseeeaseeensseessseesnsseesasseesnsseesaseeesasteesnseessnseeennseesnnseesnnns 37
8.3 Data exchange between PROMMS and RMS ........uiiivviiiiivnicnssnncsssnncssnncsssnessssncssssnssssees 38
9. Information for Administrators of PROMMS.......ccceeiecivrrnrrccssssnnnrecssssnssseccses 38
Appendix

1. Lookup Tables



PRoMMS version 3.0 Page 4
Manual July 2012
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1. Introduction

1.1 Provincial Road Maintenance Management System

The Provincial Road Maintenance Management System (PRoMMS) software is a tool for
determining maintenance needs and costs from surveyed road data. PROMMS assists in prioritizing,
planning and budgeting maintenance activities of roads and structures. PROMMS was developed
for the Ministry of Public Works and Transport (MPWT), Local Roads Division (LRD). The
PRoMMS software has been developed under the Lao Swedish road Sector Project 2 and 3
(LSRSP2 and 3).

Earlier versions of this program were named RMMS, Road Maintenance Management System.

While the operation of the PRoMMS is supported by LRD, the PRoOMMS software is managed and
maintained by PTI.

The PRoMMS has with version 2.5 been updated to accommodate data relevant for urban roads.
Thus it is now possible to store data specific for urban roads. However the analysis routines have
not been enhanced to take account of the special features of urban roads. Thus the storage of urban
roads data is for data management only, and for submission to PTI for the central RMS database
(which have the facilities to undertake analysis of urban roads).

The PRoMMS has with version 3.0 been updated to fix some bugs, and in particular to
accommodate with new versions of Windows (Windows 7).

The full program was rewritten in VB .NET programming language (previous versions were
written in VB6).

1.2 Structure of the user manual

This manual describes the use of the PROMMS software, including all forms, calculation models
and reports. The manual is structured as follows:

Section 2 gives the overall description of the data analyzed in PRoMMS and gives a brief
description of the data needed and how it is collected. This section also includes a description of

the software structure.

Section 3 gives a short introduction to the program including installation, opening of the program
and a description of the different menus.

Section 4 gives an introduction to the PRoOMMS Lookup tables where predefined data categories
are presented.

Section 5 describes the Road Data Entry Form where all technical and survey data is entered

Section 6 gives a brief description of the calculations made by PRoMMS to evaluate maintenance
needs and costs.

Section 7 describes the report generator and export functions available for analyzing data
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Section 8 describes the import and export functions found in PROMMS.

Section 9 includes short information to PRoMMS administrators.
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2. Road maintenance management and PRoMMS

2.1 Road maintenance management in Lao PDR

Road maintenance management is carried out according to The Maintenance Procedures for Road
Networks. The PROMMS is a tool that supports the planning and prioritization of maintenance
work mainly on provincial and district level. The Road Management System (RMS) is a tool used
for overall needs assessment and allocation of constrained budgets. The RMS is also used for
detailed planning of maintenance of national roads. The data exchange between the two softwares
has been assured and is described further in section 8.

2.2 Data collection for maintenance planning

The Maintenance Procedures for Road Networks, MPRN, is a document that assists in the
maintenance management of local roads in Lao PDR. MPRN states that it is important to know the
condition of the road network when planning maintenance activities. The system for collecting
condition data according to MPRN is to perform a road condition survey. A condition survey
should be done once a year and condition ratings should be collected for each section of a road and
all structures along the road. A section is normally 2-5 km long. A number of sections add up to a
road /ink, no longer than 40 km, and a number of links add up to a road. The survey should include
all maintainable roads in a province.

The survey record includes several data types:

Administrative data: Provincial and district data, road, link and section data
(name, number, length) and road class.

Technical data: Road width, Surface type, last year surfaced, traffic and
Topographic zone

Condition data: Surface condition, drainage condition, shoulder condition, structure
condition, accessibility, access constraints and roughness index

Road environment data  Population, socio- political index, socio-economic indices, distance to
market

Structure data Structure type, number of spans, length, height, width of bridge,
diameter of culvert and condition of structure

2.3 Structure of PRoMMS software

The PRoMMS structure is shown in the chart below. The program consists of three main parts:

e Data entry: The data entry is done in four different levels. Roads, links, sections and
structures. When entering the condition data the predefined ratings from the Lookup Tables
are used.

e Cost and priority calculations: The user should enter specific needs of periodic maintenance
that was found during the condition survey. The maintenance analysis will be used to
calculate costs for routine maintenance (labor based and equipment based reshaping) and
Periodic Maintenance for the yearly planning. Labor based and equipment based routine
maintenance together with the average yearly cost for Periodic Maintenance (based on the
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most common periodic maintenance activities) is also calculated for the long term planning.
Priority calculations will also be carried out in the maintenance analysis.

e Reporting: There are several predefined reports for the user to select from. PRoMMS
provide summaries of technical and surveyed data and also processed reports with
maintenance priorities and costs.

Administrative,

Environment

1. Create/Open
' abase
L

/ 3. Define Road
Data

Technical and 4. Define Road
< Link Data

Data Input

Condition
Data Input

Cost and
Priority
Calculations

Reporting

2. Restore/Edit
Lookup Data

Structure

Data
Input

13. Run Maintenance
Analysis
l

7. Restore/Edit RAD
MAC Codes

12. Restore/Edit default
Maintenance Calculation
Parameters
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3. Introduction of PRoMMS

3.1 Software installation

3.1.1 Version and system requirements

PRoMMS 3.0 can be installed on computers with Windows XP and newer windows versions.
PRoMMS requires the user to have Microsoft Access, also version 97 or newer versions.

PRoMMS version 3.0 is an update of the RMMS, Road Maintenance Management System, version
2.5.

3.1.2 Installation instructions

The PRoMMS 3.0 software CD contains all the necessary files for installing the software. If there
is a version of PRoMMS already installed on the computer will not be detected during installation.
Keep the PROMMS version until PROMMS V3.0 is installed. It is thereafter suggested to remove
PRoMMS and its shortcuts, see step 7 in the installation instructions.

1. Insert PRoOMMS software CD into the computer
2. Open the map Install V3.0
3. Double click on the file setup.exe

4. Follow installation wizard

When the program ask what program to be installed select PRoOMMS 3.0

If there is or has been a version of PRoOMMS installed, the program will ask if you want to

keep the existing file, select “No to all”.

Installation is completed

6. Start PRoOMMS through the computer start menu (Start/Program/PRoMMS 3.0)
or
put a PROMMS short cut on your desktop by opening the PRoMMS file directory (C:\Programs Files
\PRoMMS) and move the PRoOMMS.exe file onto the desktop.

7. 1f PRoMMS is starting correctly and log in is successful (section 3.2 includes instructions for login)
go to the Settings \ Control Panel \ Add/Remove Programs and remove PRoMMS V2.5. If there is a
PRoMMS V2.5 shortcut on the desktop it should also be deleted.

hd

3.2 Opening PROMMS

Open PRoMMS through the start menu by selecting Start/Programs/Provincial Road Maintenance
Management System or a shortcut icon on the desktop (if one is created, see 3.12). When starting
the program the PROMMS splash screen will appear for about 10 seconds. Abort the splash screen
by left click on it.
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A language option dialog will appear. Select language
[1] and press OK [2].

If the program will be used with the same language
every time the user may uncheck the “Show this screen
next time” [3] To enable language check again enter
Tools/Option and the general tab and select “Allow to
choose language at program startup”.

@

@
®

The user will be asked to select font. English users are recommended to use font Ms Sans Serif
size 8 and Lao users are recommended to use the Saysettha Lao font.

A login box appears. Enter username [4] and
password [5] and click OK [7]. If you want to abort
the software click Cancel [6].

@ ®
@

The program will begin by asking if the user wants to
create a new database or open an existing database.

Create new database: To create a new database
select create new database [8] ad press OK [11].
PRoMMS will ask for a filename and what
directory to save the new database in. It is
recommended to use a name containing the

province name and survey year i.e. Luang
Namtha 2012.

Provincial Road Maintenance Management System

O Create New Database

(& Open Existing Database

More files...

C:\Documents
C:\Docume

CiDocume

2010-2011 (Provinci|

2010-2011 (District

serkP\Deskiop|PRAMME\DBPRAMMS VT

010-2011 (1).mdk

When entering the yearly survey data into 010-20f
PRoMMS and there is an existing database @
(created in RMMS or PRoOMMS) for the =
province, it is recommended to open a new

database and then use the import data function. See section 8.12 for instructions on how to import
the road, link, section and structure inventory data. This will save some time when entering data. It
is not recommended to overwrite an existing database because it is easy to forget to remove old
data.

Open existing Database: 1f the user only wants to do minor changes to a database or perform
calculations and analysis of the data it is recommended to select open existing database [9] and
press OK [11] which will open the user file directory where the file can be selected. If the database
was created in a RMMS version the user will be asked if the database should be converted, select
yes.

Shortcuts to the four most recently used databases are shown in the dialog box. [10]

Selecting cancel [12] will lead the user to the PROMMS program, but the only options available for
the user is to create a new database or open an existing database.
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3.3 Menus and basic structure

3.3.1 Menus and submenus

The Main menus in PRoMMS are located at the top of the screen.
Below is a description of the content in the main menus (File,
Edit, View, Font, Tools, Mode, Window and Help).

The File submenus include options for creating new databases,
opening and closing databases and options for importing and
exporting data. The submenu “Printer Setup” allows the user to
select a default printer for PROMMS. The four latest opened files
are listed for quick access. Submenu exit will close PROMMS.

Edit submenus include the Road Data Entry option, where all the
road inventory and road condition data should be entered. The
submenu covering the regional, provincial and district data
include the names and numbers of all provinces and districts.

Lookup tables include default condition ratings for both roads
and structures.

Maintenance activities that are used in PRoMMS are given by the
RAD MAC codes (maintenance activities codes).

In the unit cost submenu it is possible to edit the
Maintenance Calculation Parameters used for cost
calculations in PRoMMS.

View submenus include libraries of the roads, links, sections,
structures and section and structure surveys entered into
PRoOMMS. The libraries allow the user to view the actual
database file used in the program. The libraries are read only. If
the user wants to make changes to a database this is possible in
Windows access.

The font submenu allows the user to change the font in the
program. The font will change back to default font when the user
exits the program.

Page 11
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Tools submenus include the maintenance analysis option, which
performs all calculations of maintenance costs and maintenance
conditions. The report generator is found in the same menu
allowing the user to specify what reports are desired.

Users with administrative rights can add and remove users
through the manage user accounts menu.

The Options submenu includes options to activate or remove
control functions in PROMMS. For example the function for
controlling that the road number is within the correct range is
possible to turn off in the options menu (This is not
recommended). Changes of default location (Provinces and
districts) are also done in the Options menu.

In the Mode submenus users can see what status applies to their
user account.

The Window submenus are helpful when organizing the different
PRoMMS windows on the screen, see figures below.

Tile Horizontally Tile Vertically Cascades

The one more submenus for menu Windows is Close All. Close
all Window forms that you opened in one time.

The Help function is not yet developed for PROMMS. The user is
advised to look in this manual for help. If the question is not
answered through this manual, contact LRD, MPWT.

Page 12
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3.3.2 PROMMS icons

PRoMMS has a toolbar with short cuts to several functions in PRoMMS. If the toolbar is lost it can
be recalled from View/Show toolbar

Create New Database
Open Existing Database
Edit Road Data
Edit Region/Province/District Data
Edit All Lookup Data
Edit Structure Lookup Data
Define RAD MAC Codes
Edit Unit Cost Data
View Road Library
View Road Link Library
View Road Link Section Library

View Structure Data Library

PERP R O &HME D

L Run Maintenance Analysis

Rll Generate Reports
|ﬁ| Manage User Accounts
.@j System Options

For the Report Windows these additional icons are available

- | Print report

_,,5;' Export report
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4. Lookup Tables

4.1 General

All data in PRoMMS where the user has the option of entering data through drop down lists have
predefined categories. These categories, with definitions of condition ratings and short
explanations, are found in the Lookup tables. There are two Lookup tables, one mainly for roads
and one for structures. Users are not supposed to edit anything in the lookup tables. The tables are
a guide to the different data categories found in PROMMS.

4.2 Lookup Data Roads

The Lookup data for roads are found through Edit/Lookup Tables or the icon LA . There are 13
Lookup tables defined. Most Lookup tables include four columns:

Class Code: The figure that will be entered in the PROMMS Road Data Entry form
Class Name: The names visible on the drop down list for each data type
Description: Explanations for each category to clarify each class

Class factor: The factor that PRoOMMS use in calculations.

Other columns found in lookup tables are:

In the Lookup Tables Default values for BoQ sections and Default values for BoQ structures you
have the following columns:

Unit: The suggested unit for the MAC code selected
Unit Cost:  Estimated cost per unit, including material and work.
Quantity:  Estimated quantity of the maintenance activity.

Lookup Table Traffic Group:
No Grading/yvear: The average number of times per year it is assumed that a gravel road needs
grading.

In Annex 1 is a summary for all Lookup data types with corresponding class codes and
descriptions.
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4.3 Look up data structures

The Structure Lookup tables are selected through Edit/Structure Lookup Tables or the icon g
The structure lookup tables include both structure category and type together with the condition
rating of structures.

Bridge/Culvert Code: The letter that will be entered in the PROMMS Road Data Entry form.
Bridge/Culvert Category: The name visible on the drop down list when entering structure category.
Bridge/Culvert Type code: The figure that will be entered in the PRoMMS Road Data Entry form.
Bridge/Culvert Type: The name visible on the drop down list when entering structure type.

The Structure Condition Lookup table includes the same four columns (Class Code, Class Name,
Description and Class Number) as described in Lookup data for roads (section 4.2).

In Annex 1 is a summary for all Lookup data types with corresponding class codes and
descriptions.
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5. Road Data Entry

All inventory and surveyed data will be entered into PRoMMS through the Road Data Entry. The
Road Data Entry dialog box is found under the drop down menu Edit or the icon E

P
B

T

This form allows to browse as well as to enter Road Data.

The left panel allows user to see all the roads in the database. The user can filter road list by class
and location (Location not valid for National roads). This is done with the dropdown menus Road
Class[1], Province[2] and District[3]. The list of roads is displayed in the panel below the filters[4].

There are four main data panels: Road data [4], Road Link Data [5], Road Section Data [6] and
Structure Data [7]. The data is to be entered road by road. The user should go through all the
panels for one road before continuing to enter data for the next road.

The user shall enter the following data:
- Road [5, 6]
- Link [7]
- Section [8]
- Section BoQ [9]
- Bridges / culverts [12]
- Bridges / culverts BoQ (visible after selecting bridge tab [12])
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5.2 Road data

There is a predefined road number range for each province shown in the bottom right corner [10].
If the user enters a road number outside the range the program will alert the user. If needing to add
more roads than there are rows available, press the add button (buttons [5]). To delete a road, select
the road, and press the delete button (buttons [5]).

Below is a list of the information that needs to be entered under Road Data panel [6].

*  Road Number: The road number for which the survey has been carried out

® Road Class: Class of the road

* Road Province: Road location / Province. Let it blank for National Roads

® Road District: Road location / District. Let it blank for National and Provincial
Roads

® Road Name: Name of the road

= Start Point Name: Name of point where road starts, for example a city name.

= End Point Name: Name of point where road ends, for example a city name.

* Road Length: Length of the whole road will be calculated from the Road Section
Data. The user can not enter anything here

=  Width: The road width will be calculated from the Road Section Data. The user can
not enter anything here

*  Number of Bridges: The number of bridges will be calculated from the Road
Structure data. The user can not enter anything here

*  Number of Culverts: The number of culverts will be calculated from the Road
Structure data. The user can not enter anything here

= Date for Last Edit Road List: The date when the road data was entered into the
computer or the date when some data was edited last time. PROMMS will
automatically fill in the date.

= Remarks: Here the user can enter any remarks needed

= FEdit User: Here display the User who edits the data

= Check data Completion: Activates a routine which check if all data needed for the
analysis is entered into the database [11]

= Check gaps/Overlapping: Activates a routine which check for overlapping data [11]

Finish the Road Data entry by pressing the Save button.

5.3 Road Link Data

The Road Link Data panel [7] contains the same add, edit and delete buttons as the road data panel.
Sometimes (not very often) district and rural roads cross the district boundaries covering more than
one district.

Below is a list of the information that needs to be entered under Road Link Data panel [7].
= Link Number: The number of the link. The first Link number, i.e. number 1, is

automatically given by PRoMMS.
= District: Link location / District
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Link Name: The name of the link

Start Point Name: Name of point where link starts (Optional)

End Point Name: Name of point where link ends (Optional)

Start Point: Point where the link starts, given in km from road starting point. This
will be calculated from the Road Section Data. The user can not enter anything here
End Point: Point where link ends, given in km from road starting point. This will be
calculated from the Road Section Data. The user cannot enter anything here.
Length: Length of link in km, will be calculated by PRoMMS.

Width: The link width will be calculated from the Road Section Data. The user
cannot enter anything here.

Date for Last Edit Rd Link: The date when the link data was entered into the
computer or the date when some link data was edited last time. PRoMMS will
automatically fill in the date.

Population: Number of people living within a five-kilometer area of the link.
Distance to market(km): The distant between the road and the market

Agricultural Potential: The level of agriculture potential

Non Agriculture Potential: The level of non agriculture potential

Existing health service: The level of existing health service

Existing Primary School: The level of existing primary school

Existing Secondary School: The level of existing secondary school

Remarks: Here the user can enter any remarks needed

Edit User: Here display the User who edits the data

5.4 Road section data

The road condition survey data filled out in the “Road inventory data for maintenance
assessment” sheet (Found in MPRN) should be entered under the Road Section Data [8]. In the
same way as in the Road Data panel and Road Link Data panel there are add, Edit and Delete
buttons to add, edit or remove sections from the database. The Road Section Data panel has
two sub tabs, Section and BoQ (for Periodic maintenance). Below is listed the information
needed to be entered under each sub tab.

e Section

Sec Num: Section number

Start Chainage: Point where the section starts, given in km from road starting point
End Chainage: Point where the section ends, given in km from road starting point
Survey Date: The date on which the survey was carried out (The format for date
presentation is according to the date presentation setup in the users computer). The
date is selected with a drop down calendar.

Maintainable: If the road is maintainable (Y) or not maintainable (N). If left blank
PRoMMS will automatically enter yes.

Date Last Edit Sec: PROMMS will automatically fill in the date on which the road
Link data was entered into the computer or last time edited.

Surface Year: Year when the road was last surfaced, applies only to paved roads
Surface Type: Description if the road surface is paved, gravel or earth (Drop down
list)
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Traffic Group: Category describing the traffic volume of the road (Drop down list)
Section Width: The representative road width for the section (Drop down list)
Topographic zone: What kind of topography is surrounding the road (Drop down
list)

Accessibility: To which extent the road is accessible per year, depending on this
surveyed section. (Drop down list)

Access Constraint Type.: Constraint type limiting the road accessibility (Drop down
list)

Surface Condition: Condition of road camber, road surface and surface material
(Drop down list)

Shoulder Type: Description of the type of the shoulder (drop down list) — this is
given for each side separately.

Shoulder Condition: Condition of shoulder shape and surface, applies only to paved
roads (Drop down list)

Drainage Type: Type of drainage system (drop down list) — this is given for each
side separately

Drainage Condition: Condition of ditches and culverts (Drop down list)

Roughness Index: Estimated road roughness measured in IRI, applies only to paved
roads

Road Category: Recording whether or not the road is in an urban area (drop down
list)

Nb of Ligting: Number of light poles along the road section

Nb of Traffic Signal: Number of traffic signals

Landscaping Maintenance: The nature and maintenance effort needed for the
landscape surrounding the road (drop down list)

Remarks: Here the user can enter any remarks needed

Date Last Edit: PROMMS will automatically fill in the date on which the Road
Section Data was entered into the computer or last time edited.

Edit User: Here display the User who edits the data

For road sections marked as ‘Non-Maintainable’ (‘No’ in the maintainable field), the user will only

need to enter:

Survey date
Topography
Accessibility

Access constraint type

Finish the Survey data entry by pressing the Save button.
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e Periodic Maint. Cost
The MAC codes assumed to be most frequently used could be uploaded by clicking the
“Restore Default” button in the lower left corner of the dialog box [7.3].

Activity: The Maintenance Activities Code (MAC code) for the work to be done
(Drop down list or Restore default button)

Description: Description of the selected MAC code. Will show automatically when
selecting a MAC code.

Unit: The unit for the MAC code selected Will show automatically when selecting a
MAC code

Unit Cost: Estimated cost per unit, including material and work (user may change
unit cost)

Quantity: Estimated quantity of the maintenance activity

Total Cost: PRoOMMS will calculate the total cost for each activity

Edit User: Here display the User who edits the data

The total cost for the Bill of Quantity is shown at the bottom of the dialog box. This cost is also
shown in the Yearly Planning Periodic Maintenance — report, Section Library, Road Library,
Link Library, Section Survey Library, Most Recent Road Section Survey Data and in the
different database Tables in PROMMS.

5.5 Structure data

All structure data, both technical and condition data is entered under the structure data tab [12].
Also the structure data tab includes add [9] and delete [10] buttons to add or remove structures.
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The Structure Data dialog box has two sub panel, Bridge data and Periodic Maintenance Cost.
Below is listed the information needed to be entered under each sub panel.

e Bridge data

Survey Date: The date on which the survey was carried out (The format for date
presentation is according to the date presentation setup in the users computer). The
date is selected with a drop down calendar

Location: Point where the structure is located, in km from road starting point

Link Num: The number for the Link in which the structure is located. PRoMMS will
calculate this.

Sec Num: The number for the Section in which the structure is located. PROMMS
will calculate this.

Category: Structure category (drop down list)

Type: Structure type (drop down list)

River Name: The name of the river or stream the structure is crossing. (Optional
when applicable)

Nr_Spans/Nr_culv: Total number of bridge spans or culverts in a structure

Length Brd/Culv: Length of structure (m)

Height Brd/Culv: Height of structure (m)

Width Brd/Dia_Cul: Width of structure or culvert diameter (m)

Condition: Condition of the structure (drop down list)

Maintenance: The type of maintenance needed

Est. Cost: The estimated cost for the maintenance needed

Edit Date: PRoMMS will automatically fill in the date on which the structure data
was entered into the computer or last time edited.

Edit User: Here display the User who edits the data
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Remark: Here the user can enter any remarks needed

[ J«@@—J»{
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The MAC codes assumed to be most frequently used could be uploaded by clicking
the Restore default button in the lower left corner of dialog box.
Activity Code: The Maintenance Activities Code (MAC) for the work to be done
(drop down list)
Description: Description of the selected MAC code. Will show automatically when
selecting a MAC code
Unit: The unit for the MAC code selected Will show automatically when selecting a
MAC code
Unit Cost: Estimated cost per unit, including material and work (user may change
unit cost)
Quantity: Estimated quantity of the maintenance activity
Total Cost: PRoMMS will calculate the total cost for each activity
Edit User: Here display the User who edits the data

Periodic Maint. Cost

The total cost for the Bill of Quantity is shown at the bottom of the dialog box. This cost is also
shown in the Yearly Planning Periodic Maintenance — report, Section Library, Road Library,
Link Library, Section Survey Library, Most Recent Road Section Survey Data and in the
different database Tables in PRoMMS.
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6. Maintenance Calculation Parameters

6.1 General

PRoMMS is designed to calculate the costs for Routine Maintenance and Periodic Maintenance for
rural roads. PROMMS will only register costs for roads that are maintainable because non-
maintainable roads do not generate any maintenance costs. Roads that are maintainable may be
maintained with only routine maintenance (labor based maintenance and equipment based
reshaping) or both routine maintenance and periodic maintenance. In PRoMMS, the settings for
calculating maintenance indexes, routine maintenance costs, equipment based reshaping costs and
periodic maintenance costs, are found in the Maintenance calculation Parameters

6.2 Composite Index

6.2.1 General

MCI, Maintenance Conditioning Index is used to calculate the road section condition. PRoOMMS
calculates a MCI for all maintainable sections and then use the MCI:s for calculation of the
weighted Average Road Condition Index, ARCI, for Links, Roads, Road Classes per district, Road
Classes for the whole province, and finally ARCI for all maintainable roads in the province.

RMPI, Road Maintenance Priority Index, is used to determine when a road section is in such
condition that it is not possible to maintain the road section properly by only routine maintenance.
It has been evaluated that when RMPI > 2.5 the road section is in need of periodic maintenance.
For further explanations on how the RMPI, MCI and ARCI is calculated see Annex 1.

In the Maintenance Calculation Parameters, Edit/Unit Cost/Composite Index menu or the icon $
the composition of the parameters used for calculating MCI and RMPI is stated.

5

Region: Name of the region. Region name will appear automatically according to earlier selection.
Province: Name of the province. Province name will appear automatically according to earlier
selection.
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6.2.2 Default settings
The default settings for the Index parameters are set according to the following table:

Composite Index Surface Shoulder Drainage Traffic
Condition % | Condition % | Condition % Group %

MClynpaved 60 40

MClpayed 40 10 50

RMPI 50 30 20

6.2.3 Change of index composition

It is possible to change the weight of the condition parameters used in the index calculations, but in
version 2.0 of PRoMMS it is only the weight of the components surface condition, shoulder
condition (only paved roads), drainage condition and traffic group (only for RMPI) that are
editable for the user. Enter the weight for each parameter (must add up to 100) and press save. All
calculations will be carried out with the new setting. To restore default values press the “restore
default values” button.

6.3 Routine maintenance costs

6.3.1 General

The maintenance calculation parameter for Labor based routine maintenance is found through Edit/
Unit Cost/ Routine maintenance costs or icon & | .
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Surface Type: User may select to view/edit costs for paved, gravel or earth roads (Drop down list)
Topozone: User selects to view/edit costs for flat, rolling or mountainous topographic zone (Drop
down list)

Salary: The salary for one days work. (User may change salary)

Emergency: Estimated emergency maintenance, entered as a percentage of the total labor based
routine maintenance cost/km.

Restore Default: Set all the data to default values.

6.3.2 Default settings

For calculations of the labor based routine maintenance the default data is set different for each
surface type and topographic zone. The default data are estimations made by LSRSP2 of the yearly
time and cost required for labor based routine maintenance of one kilometer of road.

6.3.3 Change of labor based maintenance cost
To change the labor based maintenance cost the user has to enter the information stated below.

Activity Code: The Maintenance Activities Code (MAC code) for the work to be done. Default
activities are set automatically (Possible to change by drop down list)

Activity Description: Description of the selected MAC code. Will show automatically when
selecting a MAC code.

Activity unit: The unit for the MAC code selected. Will show automatically when selecting a MAC
code

Capacity: Estimated capacity of labor, measured in units/day. (User may change capacity)
Capacity Unit: Unit of capacity. The activity unit/day

Rate: Cost per unit, including material and work, PRoMMS calculates the rate from the given
capacity and salary.

Otty/km*Year: Estimated quantity of the maintenance activity per kilometer and year
Cost/km*Year: PRoMMS calculates the cost/ kilometer and year from the quantity and the rate.
Dayworks: PRoMMS calculates the number of working days/year from the quantity and the

capacity.

To restore default values press the “restore default values” button. These costs are used to calculate
the routine maintenance costs shown in the reports Yearly planning routine maintenance, 5 year
plan summary by road and 5 year plan summary by district. These costs are also shown in a
number of libraries and database tables.

6.4 Equipment based reshaping costs

6.4.1 General

The parameters for calculating the yearly costs per kilometer for equipment based reshaping are
found in the Maintenance Calculation Parameters through the Edit/Unit Cost/Equipment based
Reshaping menu or icon 1L |

In PROMMS the equipment based reshaping costs are calculated by estimating the yearly road area
that needs to be reshaped. Costs are set to vary with traffic group and topographic zone.
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6.4.2 Default settings

The default data are estimations made by LSRSP2/3 of the yearly reshaping needs of a road. Roads
with Traffic groups 1 and 2 are set to have no reshaping costs in the default data. The reshaping of
these roads (If / When needed) is assumed to be taken care by labor based means.

6.4.3 Change of Equipment based Reshaping cost
To change the labor based maintenance cost the user has to enter the information stated below.

Percentage of Road Length for Reshaping: The estimated percentage of total road length in need of
reshaping/year. Default values are set automatically (user may change percentage)

Unit Rate: Cost for reshaping 1 m”. Default value set automatically (user may change unit rate)
Emergency: Estimated emergency maintenance, entered as a percentage of the total equipment
based reshaping cost/km.

Road Width: The average road width for each Traffic group for the database in use. Calculated by
PRoMMS.

Km Cost per Year: The yearly cost for equipment based reshaping, presented per Traffic group and
terrain type. Calculated by PRoMMS.

Press the “save” button to save all changes. To restore default values press the “restore default
values” button.
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6.5 Periodic maintenance costs

6.5.1 General

Periodic maintenance is only performed on paved and gravel roads. Earth roads are proposed for
improvement to gravel roads together with construction of proper structures. This upgrading is
considered to be a construction activity rather than a maintenance activity and PRoMMS will not
present any costs for earth road improvement.

There are two locations in PRoMMS to enter periodic maintenance costs. In the Road Data
Entry/Sections the user can enter a Bill of Quantity containing detailed planning of maintenance
activities. For five year planning PRoOMMS use a calculation model where the periodic
maintenance cost is presented as an average yearly cost. I.e. if periodic maintenance is only carried
out once every fourth year on a section, the cost for periodic maintenance of that section will be
distributed evenly over four years.

The model for calculating periodic maintenance costs for medium term planning in PRoMMS is
found in the Maintenance Calculation Parameters through the Edit menu (Edit/Unit cost/ Periodic

maintenance costs) i |

SurfaceType: Select to view/edit costs for paved, gravel or earth roads (Drop down list)

6.5.2 Default Settings

The default data for maintenance activities are estimations made by LSRSP2/3. The unit rates were
decided upon by analyzing unit costs from several bidding documents.
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6.5.3 Change of Periodic maintenance costs
To change the periodic maintenance costs the user has to enter the information stated below

Activity Code: The Maintenance Activities Code (MAC code) for the work to be done. Default
activities are set automatically (Possible to change by drop down list)

Activity Description: Description of the selected MAC code. Will show automatically when
selecting a MAC code.

Activity Unit: The unit for the MAC code selected. Will show automatically when selecting a MAC
code

Unit Rate: Cost per unit, including material and work. (User may change Unit Rate if desired)
QOrtty/km: Estimated quantity of the maintenance activity per kilometer and year (user may change
unit if desired)

Cost/km: Cost/kilometer and year for each maintenance activity. Calculated by PROMMS.

Interval: Estimated interval in years between periodic maintenance activities on a road, presented
per Traffic group and terrain type. (User may change interval if desired)

Km Cost per Year: The yearly cost for periodic maintenance, presented per Traffic group and
terrain type. Calculated by PRoMMS.

Press the “save” button to save all changes. To restore default values press the “restore default
values” button.

6.6 Bridge Maintenance Cost

6.6.1 General

The parameters for calculating the bridge maintenance costs are found through Edit/ Unit cost/
Bridge maintenance costs in menu or icon g | .
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6.6.2 Default Settings

The default data for maintenance activities are estimations made by LSRSP2/3. The unit rates were
decided upon by analyzing unit costs from several bidding documents.

6.6.3 Change of Bridge maintenance costs
To change the periodic maintenance costs the user has to enter the information stated below

Activity Code: The Maintenance Activities Code (MAC code) for the work to be done. Default
activities are set automatically (Possible to change by drop down list)

Activity Description: Description of the selected MAC code. Will show automatically when
selecting a MAC code.

Activity Unit: The unit for the MAC code selected. Will show automatically when selecting a MAC
code

Unit Rate: Cost per unit, including material and work. (User may change Unit Rate if desired)
Otty/km: Estimated quantity of the maintenance activity per kilometer and year (user may change
unit if desired)

7. Maintenance analysis

7.1 General

PRoMMS will supply the user with costs for routine maintenance and periodic maintenance. Also
condition index and priority index together with a priority ranking is presented. All calculations
needed for the maintenance analyses are performed when the user select Edit/Run Maintenance
Analysis or click the icon %z (when running the analysis, the user will need to decide if structure
processing should be part of the analysis).

The results from the maintenance analysis will be presented in reports that are reached through the
Report Generator, see section 7.2.

Only Maintainable roads will be included in the analysis.

7.2 Report Generator _*i||

The Generate Reports option is reached through the menu Tools/Generate Reports or the icon

7.2.1 Report selections
The Report Selection dialog box is divided into four main groups, see figure under 7.2.2

General Road Data Include Road List, Road Link List and Road Link Section List presenting
technical/inventory road data (road number, road name, start and end
points of roads, links and sections, lengths, widths etc.). The Road
Structure List include technical/inventory data for structures (road
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number, name, location with corresponding Link and Section number,
structure type, width, length etc.)

The Road Survey Data reports presents the results from the road
condition survey for each section and structure.

Processed Road List, Processed Road Link List and Processed Road
Link Section List present the maintainable road length and the non-
maintainable road length. In the processed data reports it is also
possible to see which sections are due for periodic maintenance. The
indices RMPI and MCI are also presented in these reports together with
the priority ranking of the maintained sections. The District Summary
Data — ARCI report shows per road class and district how many
sections and Km are maintained, not maintained and due for periodic
maintenance. The ARCI is shown per road class and district, and finally
as summing-up the ARCI is reported for all maintainable local roads in
the province.

The Yearly planning routine maintenance report present the costs for
routine maintenance (Labor and equipment based) for each section,
together with the survey data, MCI and RMPI.

The Yearly planning periodic maintenance report present only the
sections in need of periodic maintenance (RMPI>2.5) together with the
cost entered in the BoQ during the road data entry. Survey data, MCI
and RMPI are also included this report.

The Yearly planning structures Detail report presents the structures in
need of periodic maintenance (Structures in poor and bad condition)
together with the cost entered in the BoQ during the road data entry.
The 5 year plan summary by road report presents the calculated average
costs per year for routine maintenance (labor based and equipment
based) and periodic maintenance per road.

The 5 year plan summary by district report presents the calculated
average costs per year for routine maintenance (labor based and
equipment based) and periodic maintenance per district and road class.

To view a report the user has to make a few selections in the Report Selection dialog Box
(tools/generate reports) Fﬁll .
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Select Report: Select the report to be viewed [1]

Road Class: Select the road classes that should be presented in the report. Select one road class
by left-clicking on it. To select several road classes press the ctrl-key while left-clicking on the
road classes you want to select, or drag the cursor over those road classes you want to select,
while pressing the left mouse button. [2]

Province: Select the province to view (Drop down list) [3]. It is only possible to view the
database that is currently in use

District: Select the district to view (Drop down list). If the user wants to view all districts select
the “All districts” option [4]

Road: Select a particular road to view (Drop down list). If the user wants to view all roads

select “All Roads” [5]
Report Title: There is a suggested report title given by default but user may change it [6]

Report Note: If needed the user may enter a note that will show at the bottom of the report

(Optional) [7]

To view the report click “Generate Report”[8]. Selecting the option “close” will close the

Report selection dialog box [9]
The RMPI will be used to filter reports for roads in need of Periodic Maintenance.
All reports are opened in windows separate from the main PROMMS window. See Figure below.
Therefore the user can close a report by clicking on the X in the top right corner of the report
window without closing the main program window [10].

To view all pages of the report use the arrows in the top left corner of the report window [11].

The total number of data objects (i.e. for roads: total number of roads, for links: total number of
links) in the report will be stated at the top center of the window [12].

To change scale of the report view use the dropdown zoom list at top of window [13].
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7.2.3 Printing

When printing for the first time in PRoOMMS the user has to go the Printer Setup in menu
File/Printer Setup to define a system printer for PROMMS.

Name: Select printer in drop down list [14]
The paper size [15] and paper source [16] will automatically adjust to the selected printer.
Orientation: Select portrait orientation on the paper [17]
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When printing a report the user has to make a few selections:
Press the print icon in the report window [18]

Print range: The user can select to print all pages or make a selection of which pages to print. [19]
Copies: The number of copies to be printed [20]

Collate copies: If several copies are printed this function will sort the copies in order.
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7.2.4 Exporting reports

Exporting reports are done through the export function. The export function is reached through the
export icon in the report window [21].
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Format: The Data format the user wants to save the data in. The most commonly used format is
Excel, making it possible for the user to analyze the data in Excel [22]. Select the version of Excel
available on the computer.

Destination: Select Disk file to save the data to a catalog on the computer [23]. Other options are
available, but are rarely used.
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8 Data import and export
8.1 Import of data

8.1.1 General
The import function in PRoMMS is found in the menu File/Get External Data.

The Import Inventory data from PRoMMS Database is used at provincial level to import inventory
data from earlier compiled PRoMMS databases in the provinces. By doing this, the user does not
need to type in all inventory data again. He/she only needs to type in the survey data for all
surveyed sections and structures, and inventory data for new (Not included in the earlier database)
roads and structures. Before importing inventory data from earlier compiled databases, these have
to be converted to PROMMS version 2.0 or later versions, according to procedures as described
below.

@

© ©

8.1.2 Importing Inventory data when entering survey data from the yearly road
condition survey

In section 3.2 users were advised to import road, link, section and structure inventory data to a new
database instead of overwriting the old database when entering the yearly road condition survey
data. Below are step-by-step instructions of this procedure.

1. If the old database was created in RMMS the user have to start by opening the old
database in PROMMS and selecting yes when the program asks if it should convert the
database.

2. Close the old database through the menu File/Close

3. Create a new database and save it in the user directory. It is recommended to name the
database with a name containing the province name and survey year i.e. Luang Namtha
2005.



PRoMMS version 3.0 Page 38
Manual July 2012

4. Open the import function menu Edit/Get External Data
Database [Directory] Name: Browse the user directory for the database where the
import data is located. The user directory is viewed when clicking the icon [1]

e

6. PRoOMMS recognizes if it is a PRoOMMS database and marks automatically Import
Inventory data from PRoMMS Database, otherwise Import Inventory data from RMS
Database is selected [2]

7. Make a selection of which road classes to import [3]

8. To finalize the import press Import [4]

9. Selecting the option Close [5] will close the Import Database Tables dialog box.

The road, link, section and structure inventory data is now imported and the user can continue by
entering survey data for sections and structures as described in section 5.4.

8.3 Data exchange between PRoMMS and RMS

In PROMMS 3.0 it is possible for users of RMS to import road and survey data from PRoMMS to
use when prioritizing maintenance activities. There is no exchange of structure data since the two
softwares approach structure data very differently.

9. Information for Administrators of PRoMMS

It is not sustainable that all users have administrative rights. It is therefore suggested that one or
two people in each province or division should have administrative rights and then they supply
new users with log in names and passwords through the manage user accounts in the menu
Tools/Manage User Accounts or click on the icon |ﬁ| . There are three different user modes:

Administration: Have access to program settings and may add or remove users from the software.
Data Edit: Users have full access to enter and view data but limited access to program settings.
Data View/Report: May view reports and library data but cannot enter any new data.

The menus in PRoMMS will appear differently for each mode
since some functions are excluded for Data Edit and Data
View/Report users. Select the mode according to the needs of the
new user.
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APPENDIX: Lookup Tables
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RMS Improvement Work Items
2nd November 2012

1. High Priority (improved by data entry and analysis in Jan-Mar 2013)

(1) Data import from PRoMMS version 3.0 (S/N.1)

Condition and inventory data of PROMMS v.3.0 must be imported to RMS without any
variance.

—It will be improved.

(2) Location referencing at Double Link (S/N.2)

Because of road numbering system at 4 lanes and more road section, inadequate road
length, chainage for bridge location are calculated.

—Updating of road numbering system is responsibility of DPWT. In RMS, calculation
method of road length will be improved to avoid double count.

(3) Inadequate homogenous section length (S/N.3)
In the output of RMS, inadequate road section (L=3m) is involved.

—It will be improved.

(4) Limitation of Microsoft Access database file size.
Microsoft Access 2003 has a limitation of file size (2 GB).
—It will be improved by dividing into some different files.

(5) Export output of different analysis to Microsoft Excel format.
Occasionally, it is impossible to export to Excel format.

—It will be improved.

(6) IRI data by VIMS import
If necessary, meeting for IRl data import will be organized involving Ph D. Nishikawa
and Mr. Olivier.

2. Low Priority

(1) PCU (Passenger Car Unit) of Non-motorized vehicle

Non-motorized vehicle such as bicycle and ox-cart is used in AADT. PCU of those vehicle
should be smaller than motorcycle.

(2) Lookup table between RMS and PROMMS
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Layout of lookup table of shoulder type is different between RMS manual and PRoOMMS
v3. Manual should be revised.

(3) Output of RMS (report generation)
Additional function in report generation of RMS will be considered based on the
conclusion of discussion in RAD.

3. Others
(1) Export to GIS
Problems relevant to GIS such as data export to each GIS format, GIS software specialist

or considerable time for improvement is required.

(2) Translation of Manuals
"Treatment benefit model" and "Analytical Framework and Model Description" are not
prepared in Lao. It should be translated in Lao.
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1. Introduction
1.1. Vehicle Intelligent Monitoring System

The maintenance of road network is becoming more important than ever before as our
modern societies and industries, in many countries, have developed leveraging advanced
road networks and depend greatly on road networks. Road pavements easily deteriorate
because the pavements are subject to direct vehicle loads. Damage on pavement has a large
influence on neighborhoods and drivers (e.g., poorer traveling performance, more frequent
accidents, and louder noise emission). Therefore, road maintenance based on condition
assessment is very important. There are mainly two representative ways to assess the road
pavement condition; visual inspection from a road patrol vehicle and precise measurement by
a road profiler. Although visual inspection from a road patrol vehicle is an easy method
without using specific instrument, visual inspection is highly dependent on the skill of the
inspector. On the other hand, a road profiler, capable of capturing the road surface condition
accurately, cannot perform measurements frequently because the operating cost is expensive.
In addition, the system cannot assess the road condition in real-time; data processing takes a
long time. A new system, which can assess the pavement condition objectively at a low cost in
real-time is needed for efficient and effective maintenance. Bridge and Structures Laboratory
at the University of Tokyo developed the Vehicle Intelligent Monitoring System (VIMS),
which satisfies the requirements. A vehicle equipped with an accelerometer and a GPS, both
of which are of modest cost, runs on a road and calculates the International Roughness Index

(IRD) in a short time based on acceleration response of the vehicle (see Fig. 1).

\ 4

International Roughness
| | Index (IRI)

Fig. 1 Vehicle Intelligent Monitoring System (VIMS)

The concept of VIMS is as follows.



1. a simple and inexpensive system which can be mounted on an ordinary car without the

need of vehicle customization or modification.

2. dynamic responses of an ordinary car is utilized together with the GPS information to

estimate pavement condition over a long distance course.

When compared with visual inspections and road profiler surveys, VIMS is characterized as
in Fig. 2. VIMS can objectively detect damage with moderate accuracy. The inspection cost is
as low as the visual inspection as VIMS uses simple instruments; high frequency inspection

is feasible.

Cost
High
Road
profiler
Low Accuracy

Low -l High
Fig. 2 VIMS and other condition assessment methods
1.2. International Roughness Index

International Roughness Index (IRI) has been proposed by World Bank as an indicator of

drive comfort. IRI is defined as

LV
IRI :{ Iz, —z'u|dt}/L (1)

0

where zs vertical absolute displacement of sprung mass of the standard quarter car shown in
Fig. 3, zs vertical absolute displacement of unsprung mass, : the length of evaluation

section, V- driving speed (22.2 m/s = 80 km/h), £ time.

There are several methods to estimate IRI. These methods are classified into four categories
as in Table 1. Class 1 is to estimate IRI based on the definition. The profile is measured at 25
intervals precisely. QC responses are numerically simulated and converted to IRI through Eq.

(1). Class 2 is similar to Class1 while the profile measurement is not as accurate as that in



Class 1. The responses of the quarter car are simulated and converted to IRI. Class 3 is to
estimate IRI by estimating metrics which have high correlation with IRI. Class 4 is subjective
ratings. VIMS is a class 3 estimation method which measures acceleration responses of an
ordinary car and estimates quarter car responses through a series of frequency and time

domain analyses.

Fig. 3 Standard quater car model

Table 1 Classification of IRI estimation methods

Precision profiles: measure the longitudinal profile of a wheeltrack,

as a series of accurate elevation points with no more than 25cm interval.

Other profilometric methods: the profile is measured as the basis for direct
computation of the IRI, but with less accuracy than for a class 1 method.

IRI estimates from correlation equations: roughness measuring instruments

3 |capable of generating a roughness numeric reasonably correlated to the IRL.
Must be calibrated by correlation to the IRI.

subjective ratings and uncalibrated measures: since there is no verifiable link
4 [to the IRI scale, the measurements are matched based on descriptions of
benchmark roughness levels.




2. System setup

2.1. Measurement system setup
2.1.1. Software installation
2.1.1.1. NI-DAQ software

Install three sets of software which provide the device driver of NI USB-6009 data acquisition
system and additional measurement services. The latest versions are available on the

National Instruments web site. Download these software sets and install them.

NI web site on NI-DAQmzx Software: http://www.ni.com/dataacquisition/nidagmx.htm

» NI-DAQmx Run-Time Engine (9.5.5)
http://joule.ni.com/nidu/cds/view/p/id/3137/lang/en

» LabVIEW Run-Time Engine (2011 32-bit standard RTE)
http://joule.ni.com/nidu/cds/view/p/id/2534/lang/en

» NI-VISA Run-Time Engine (5.1.2)
http://joule.ni.com/nidu/cds/view/p/id/2918/lang/en

When newer versions are available, you can download the latest ones as the software is
usually backward compatible. Once you download the software, execute the installer and
follow the installer’s instruction. If you fail during the installation process, please try the

installation again as successes in installation in the second or third trials have been reported.

>

Fig. 4 NI-DAQmx top web site Fig. 5 NI-DAQmx Runtime Engine web site



2.1.1.2. VIMS measurement software

VIMS  measurement software is a  standalone  executable file named
“VIMS_Measurement_2_7_1.exe” (the latest version as of March in 2015). Copy this file to
your VIMS directory (e.g. c:¥VIMS). All measurement data will be saved under this directory
containing “VIMS_Measurement_2_7_1.exe”. By double clicking the icon, you can launch the

measurement software (see Fig. 6).

Fig. 6 VIMS measurement software
2.1.2. Hardware setup

VIMS measurement hardware consists of an accelerometer (Silicon Designs 2012-005), data
acquisition module (DAQ; NI USB-6009), and GPS (Transystem 747pro) (see Fig. 7). Connect
the accelerometer cable and DAQ using plastic connectors attached to them (see Fig. 8).

Connect DAQ and GPS to the PC by USB cables, respectively.

If you plan on VIMS measurement for a long distance, we recommend you prepare extra
PC-batteries or inverter to be inserted to the cigar-socket of your vehicle as your PC battery
would not last for the entire measurement. If you go for a short distance measurement, you
can use only your primary PC battery. To save PC battery power, you can reduce the screen

brightness to its minimum and turn off your WiFi.



Fig. 7 Hardware setup

Fig. 8 Connection between accelerometer and

DAQ
If the connector cables are disconnected from DAQ terminals, please connect as follows.

Table 2 Accelerometer wiring

Connector cable USB-6009 terminal
Red +5V
Black GND (any of the “GND” terminals is ok)
Green AlO
White Al4

*You need flathead screwdriver to loosen or tighten terminal connections.

Fig. 9 Sensor connection to DAQ

To mount an accelerometer on your vehicle, use the accelerometer mount (model 2235; see Fig.
10). The mount should be firmly attached to your vehicle by a #10-32 screw or by double-sided
tape. Then install the accelerometer on the mount using two #4-40 screws. The sensor surface

showing the model number should face up. Tilt or loose installation results in inaccurate IRI



estimation.

The standard sensor installation location is on the flat top surface of the car body floor above
the rear axle (see Fig. 11). The sensor should be near the outer rear wheel to estimate IRI
corresponding to the outer rut which is usually in a poorer condition than the inner one. DAQ
can be installed at any location, but locations where the driver or passengers do not usually
reach are preferable in order to avoid unintentional physical contact to the DAQ. GPS should
have clear sights to GPS satellites in the sky while under direct sunshine, GPS may overheat.
GPS overheat problems have been reported when GPS modules were placed on the dashboard.
If you experience overheat problems, put the GPS in the shade

The GPS 747Pro has a slide switch on the side. To start measurement, move the switch to

either the “NAV” or “LOG” position (see Fig. 12).

Fig. 10 Accelerometer mount (model 2235)

Side view Top view

O Driver

. =

® Accelerometer
| — G

Fig. 11 accelerometer installation location

Fig. 12 Switch on the GPS
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2.2. Analysis software setup

You need MATLAB Compiler Runtime (MCR) and VIMS analysis software. They are both

provided in the software package.

In the software CD, locate the analysis software package, “VIMS_GUI1_1_pkg.exe”. Copy
this file to the VIMS directory (e.g., c:¥VIMS. The same directory as the VIMS measurement
directory is recommended.) Double click this file. File extraction automatically starts.
Extracted files are “VIMS_Analysis_1_4.exe”, “readme.txt”, and “MCRInstaller.exe”. Then
MATLAB Compiler Runtime (MCR), which is needed to run the analysis software, will be
installed. Follow the instruction of the installer. If you installed MCR in the past and have
MCR environment on your PC, you can skip this MCR installation process. Once you finish
this installation, you can safely remove the MCR installer and the package file. Double click
the VIMS_Analysis_1_4.exe to start the software.

When newer version analysis software is available, you do not need the MCRInstaller.exe.
Obtain VIMS_Analysis_x_x (x indicates version number, the latest version is
VIMS_Analysis_2_2_ver4.exe as of March in 2015), copy the file to your analysis directory,

and double click it to start the software.

Fig. 13 VIMS data analysis software
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3. Measurement

The VIMS measurement consists of three different types of measurements: a) Hump
calibration, b) Speed calibration, and ¢) IRI estimation. All of these measurements can be
performed using the same software. The common software usage is explained first. Then each

measurement type is explained more in detail.

a) and b) need to be performed only once for your vehicle unless your vehicle mechanical
characteristics change. For daily road condition assessment, you perform only c¢). If you

change suspensions of your vehicle, perform a) and b) to obtain vehicle characteristics.
3.1. Common measurement configuration
3.1.1. Set up accelerometer, NI USB6009, GPS, and PC.

Connect the devices to the PC and turn on GPS. The GPS module has two operation modes,
1.e., navigation and logging modes. Both modes work on VIMS. The “LOG” mode stores the
gps data on the GPS in addition to streaming data to the PC.

3.1.2. Start the measurement software “VIMS Measurement 2 7 1 Laos.exe.

If you followed the installation instruction, the file should be under c¢:¥VIMS directory.

Double click and start the software.
3.1.3. Setup software parameters appropriately.

The software parameters can be set on the tabbed panes at the top of the measurement
software. They are categorized into “Driving test”, “Acceleration”, and “GPS” parameters.
Click the corresponding tab to edit the parameters (see Fig. 14). Parameter details are

provided in Table 3.

Fig. 14 Parameter setting tab
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Fig. 15 Configuration page

Table 3 Measurement parameters

Vehicle

Vehicle name

e.g.

Minivan_license-no._date

Measurement vehicle name. The name is used as a part of
data file directory name as
/VEHICLE_NUMBER/Datafile.lvm

Acceleration

Physical channels

e.g. Dev1/ai0

Choose the channel corresponding to your accelerometer.
Click the list box button to find available channels. If your
sensor cabling has not been changed since shipping, the
channels should be “DevXX/ai0” where XX depends on
your NI-DAQ USB6009.

Sensitivity
e.g. 1.25

Specify the sensitivity of the accelerometer. The default
accelerometer (i.e. SD2012-005) has the sensitivity of 1.25
g/V. The voltage value obtained at the data acquisition
module is converted to acceleration (g) and saved. If you

specify 1.0, raw data (i.e. the electric voltage) is recorded.

Minimum voltage

e.g. -5

The minimum value of the measurement voltage range.
The default value is -5 (V).
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Maximum voltage

e.g. b

The maximum value of the measurement voltage range.
The default value is -5 (V).

Sampling rate (Hz)
10000

The default sampling rate is 10000 Hz. The analysis
software assumes the sampling rate of 10000 Hz. Do NOT

change this value.

GPS

Baudrate (bps)
e.g. 115200

Baudrate for the GPS. The rate for the 747pro GPS model
1s 115200.

VISA resource name
e.g. COM10

Specify the COM port number of the GPS.

UTC Time zone

Specify your time zone. The software does NOT

e.g.9 automatically take into account the daylight saving time.
List of Road ID Select the file which has a list of road IDs. You should
e.g. make the file in advance.

‘RoadIDs_for_VIMS.txt’

Coords. info. of segments

e.g.
‘Segment_for VIMS.txt’

Select the file which has coordinates’ information of

segments. You should make the file in advance.

Fig. 16 Configuration of measurement condition
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Table 4 Measurement parameters

Driving test

Road ID Measurement course name. The name is included in the
e.g. 13N measurement file name as

Course_Acc_12-07-22_1906.1lvm.

Link ID Link ID. The name is included in the measurement file
e.g. A data.

Type of measurement You can choose measurement type among a) Hump
e.g. ¢) IRI Estimation Calibration, b) Speed Calibration, and c¢) IRI Estimation.

Depending on the measurement type, data files are saved
in different directories. File record format is common

among the three measurement types.

Drive speed for Speed | The number in this field is used as a part of speed
Calibration calibration data file name for your record. This option is

e.g. 60 effective only for speed calibration.

(1) How to make configuration of GPS
a) In case that you connect the GPS receiver with USB cable

(a-1) Select ‘Auto-detect’.

Fig. 17 Configuration of connection between GPS and PC, in case of connection with USB

b) In case that you connect the GPS receiver with Bluetooth connection

(b-1)  Check COM port number of the GPS receiver. It is shown in the list of device manager

15



(Right-click on My computer— Property —Device manager).
(b-2)  Select ‘Specify’.

(b-3)  Specify the COM port number of the GPS.

Fig. 18 Configuration of connection between GPS and PC, in case of connection with

Bluetooth

3.1.4. Start

Start the measurement by pressing “Ctr” and “R” keys simultaneously. You can also start by

clicking the start button indicated by the red circle in Fig. 19.

Acceleration data and GPS data are displayed on the panel as in Fig. 20. We recommend you
take notes on measurements, for example, date, time, start/end point, measurement number

and so on. It will help you to analyze results later.

The data is saved under your VIMS directory. If you specify COURSE, CAR, LICESE, and
DRIVESPEED in the measurement configuration setting, the files are saved under the

following directories.

® Hump calibration: VIMSdirectory/CAR_LICENSE/IRI/

® Speed calibration: VIMSdirectory/CAR_LICENSE/Speed/
® [IRI Estimation: VIMSdirectory/CAR_LICENSE/IRI/

The file names are as follows.

® Hump calibration and IRI estimation:

16



» COURSE_Acc_ MM-YY-DD_HHMM.lvmm
» COURSE_GPS_MM-YY-DD_HHMM.lvm.
® Speed calibration:
» COURSE_DRIVESPEED_Acc_MM-YY-DD_HHMM.lvm,
» COURSE_DRIVESPEED_GPS MM-YY-DD_HHMM.lvm.

We recommend you delete files created during software tests and during failed drive tests as

distinguishing those to be used later for analysis and others would be time consuming.
3.1.5. Stop

Stop the measurement by pressing “Esc” key. You can also stop by pressing the STOP button

indicated by the red circle in.

Fig. 19 Start button
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Fig. 20 The panel and the STOP button

3.1.6. Load configuration parameters

Every time you launch the measurement file, the parameters are all initialized to the default
values. If setting up all parameters is time consuming, use the load configuration parameter
option. Every time you stop the program, the parameters are stored in configuration file. To
restore the last measurement parameter, press the “Load” button in the top right and then

press “Ctr” + “R” (see Fig. 21).

18



Fig. 21 The configuration parameter load button

3.1.7. Check the sensor reading

Hold the accelerometer so that the sensor measures the gravity force. Check the sensor
output whether the value is close to 1.0g. Then flip upside down. Check whether the sensor
output value is close to -1.0g. If the absolute values of the two measurements are about the
same, but different from 1.0, it is likely that you specified wrong sensitivity value or your
sensor 1s tilted. If the signal does not go to negative or positive value, it is likely that one of

your sensor cables are disconnected.
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3.2. Hump calibration

To calibrate the car responses, conduct hump tests and run the analysis program.
3.2.1. Hump drive test

3.2.1.1. Find an adequate site and place humps

Choose a site where the driving distance is about 100m and flat. The distance for constant
speed drive before and after the humps is about 30m. Acceleration and deceleration at the
beginning and at the end require additional 20m, respectively (see Fig. 22). Note that the
requirements on the distance are not strict ones. Small difference in the drive distances do
not affect the calibration results so much as long as the constant speed drive continues about
5 seconds before and after the car goes over the hump. Determine the start and goal

positions.

Adjust the distance between the humps according to the vehicle wheel spacing. Also adjust
the hump locations so that the two wheels reach the humps at the same time (see Fig. 23).
Note that this hump calibration is designed for a specific hump model which comes as a part

of the VIMS package. The use of other hump models is not supported.

Side Vi
i i
Start] Hump I Stop

Start measurement Stop measurement
) 20m 30m - ) 30m v 20m

Acceleration 20km/h 20km/h Deceleration
Top view
Q Driver l
Accelerometer Hump

[ ]
—J —J .

Fig. 22 Hump test setup
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Fig. 23 Hump installation for hump calibration
3.2.1.2. Set up measurement software

Select the “driving test” tab and choose a) Hump calibration. Enter the course name, vehicle
name and license plate number appropriately. Make sure parameters on the “Acceleration”

and “GPS” tabs are also set appropriately (see Fig. 24).

Fig. 24 Hump calibration measurement software configuration
3.2.1.3. Drive straight at 20km/h

Once the car starts, start the measurement by pressing Ctr + R on the measurement software.
After passing the humps, keep driving at 20km/h for 5 seconds. Then stop measurement and
slow down.

If you fail to drive at a constant speed, try the test again. Take a record of test failures or
delete corresponding data files so that you can later distinguish failed test data files from the

others.

Repeat the hump test five times.

3.2.2. Hump test data analysis
3.2.2.1.Open VIMS_Analysis_1_4.exe

Double click and launch the VIMS analysis software.

21



3.2.2.2. Configure parameters

First, specify analysis type as a) Hump calibration. Then specify the input files as NI
Labview system. Click the “Acceleration” button. A file selection dialog appears. Select 5
acceleration record files of 5 hump tests. You can select multiple files by using “Ctr” or “Sft”

key. (see Fig. 25)

Then configure measurement parameters. The sensitivity needs to be set appropriately. If
you recorded acceleration in the unit of “g” as specified in this manual, enter 1.0 in this field
as you do not need further unit conversion. If you saved electric voltage values instead of

acceleration, specify the sensitivity (g/V).

Fig. 25 Analysis software configuration 1 Fig. 26 Analysis software configuration 2
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Q Buttons to save, zoom in/out, move figures

1

Current status List of selected files

Button to switch figures

—

Fig. 27 Buttons to control calculation result figures and status display boxes

3.2.2.3. Run the calculation
Press the START button (see Fig. 26). It takes 1 — 5 minutes to complete the calculation.

The analysis results are displayed in the bottom right on the analysis software window. In
the hump calibration analysis, measurement data and its mean, lowpass filtered signals, and
other results can be displayed. To switch between these figures, press the button named
“Switch Figures” in the bottom right. The figures can be saved, zoomed in/out, moved using
the buttons in the top left. Also analysis status and lists of selected measurement files are

displayed in the boxes on the top (see Fig. 27).
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3.3. Speed calibration

To calibrate the car responses under different drive speeds with each other, conduct constant

speed drive tests multiple times and run the analysis program.

3.3.1. Speed calibration drive test

3.3.1.1.Find an appropriate drive course and determine the drive speeds

Find a drive course whose length is 1km or longer. Determine the start and goal positions.

Considering the speed range you would like to use in IRI estimation, determine the drive
speeds for speed calibration. The vehicle characteristics determined by the hump calibration
corresponds to those under the drive speed of 60 km/h. Therefore, include 60 km/h drive tests

in your speed calibration so that you can extend the hump calibration results to other driving

speed.

Recommendation: Below 70km/h, choose drive speeds at 10km/h intervals. Above 70km/h,
choose drive speeds at 20km/h intervals. The minimum speed we have examined IRI

estimation accuracy is 30km/h and the maximum speed is 110 km/h.

Example: 40km/h 3times, 50km/h 3times, 60km/h 3times, 70km/h 3times, 80km/h 3times,
100km/h 3times (see Fig. 28).

Measurement
top position

—
e -
-

Example

Measure.rr)ent ; - I - 40km/h x3
start position ReeIO the ?i";?ffa”e g - 50km/h x3
Cepeat wit |d erent speeds 60km/h x 3
onstant speeds - 70km/h x3

About 1 km
Include 60 km/h dri - BOkm/h x3
nclude 60 km/h drives - 100km/h x 3

Fig. 28 Speed calibration drive plan

3.3.1.2. Set up measurement software

Select the “driving test” tab and choose a) Speed calibration (see Fig. 29). Enter the course
name, vehicle name, license plate number, and drive speed, appropriately. Make sure

parameters on the “Acceleration” and “GPS” tabs are also set appropriately.
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Fig. 29 Speed calibration measurement software configuration
3.3.1.3. Drive at constant speeds

Once the car reaches the measurement start position, start the measurement by pressing Ctr
+ R. When you drive, make sure you keep driving on the same lane because the speed
calibration compares the vehicle responses when the vehicle drives on the same profile path
with different speeds. After passing the measurement stop position, stop the measurement by

pressing “Esc” button.

If you fail to drive at a constant speed, try the test again. Take a record of test failure or
delete corresponding data files so that you can later distinguish failed test data files from the

others.
Repeat the speed calibration.
3.3.2. Speed calibration data analysis

3.3.2.1.Open VIMS_Analysis_1_4.exe

Double click and launch the VIMS analysis software. If you have already launched the

software, you do not need to restart the software.
3.3.2.2. Configure parameters

First, specify analysis type as b) Speed calibration. Then specify the input files as NI Labview
system. Click the “Acceleration” button. A file selection dialog appears. Select all the
acceleration record files of the speed calibration drives. You can select multiple files by using
the Ctr or Sft key. In the same manner, click the “GPS” button and select all the GPS record
files (see Fig. 25).
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Fig. 30 Analysis software configuration for speed calibration

Then configure measurement parameters. The sensitivity needs to be set appropriately. If
you recorded acceleration in the unit of “g” as specified in this manual, enter 1.0 in this field.

If you saved electric voltage values instead of acceleration, specify the sensitivity (g/V).
3.3.2.3. Run the calculation
Press the start button. It takes 1 — 5 minutes to complete the calculation.

After a few seconds, a figure window pops up and shows you the driving trajectories of all the
speed calibration drives by small circles. On the same figure, large circles indicating the first
parts of the measurement are plotted. Zoom in to the start position and press “Enter.”
Determine the start position of speed calibration analysis so that the start point is covered by
all the measurements. Move the cursor to the start point and left click the point. Repeat the
same process to choose the end point of speed calibration analysis (see Fig. 31, Fig. 32, and
Fig. 33).
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Fig. 31 zoom in the start point Fig. 32 choose the start point 2

1% measurement trajectory

\ end point
3rd medsurement trajectory

2" measurement trajectory

Start point The start and end points need to be covered

by all the measurements

Fig. 33 Selection of start and end points

After 1-10 minutes, another window indicating acceleration RMS responses over the course
pops up. RMS responses of all of the measurement data sets are included. Using these RMS
values, VIMS finely matches the distance axis of all of the measurement records. Choose a
characteristic peak or series of peaks in the figure and select points before and after them. In
the example in Fig. 34, a characteristic peak is at around 80000 and the start and end points
would be at 70000m and 90000 respectively. Though the x-axis is not physical unit, 0

corresponds to the start point and the last point corresponds to the stop point.
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Fig. 34 selection of a characteristic peak 1

Fig. 35 Selection of a characteristic peak 2
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The speed calibration results (i.e., transfer function of each driving speed as well as the ratio
among the transfer functions) are plotted on the analysis software. You can switch the figure

by pressing “switch figure” button in the bottom right.
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3.4. IRI estimation

To estimate IRI, conduct drive tests and run the analysis program.
3.4.1. IRI estimation drive

3.4.1.1. Make a drive plan.

Determine the measurement route including 1) which lane of the road you drive and 2) where

the start and end points are.

Please keep driving in the same lane as it is difficult to determine the drive lane afterwards
by examining only the GPS records. If you change the lane to pass slow vehicles and want to

separately analyze the data, please take notes on when you changed the lane.
3.4.1.2. Configure measurement software

Select the “driving test” tab and choose a) IRI estimation (see Fig. 36). Enter the course name,
vehicle name, and license plate number appropriately. Make sure parameters on the

“Acceleration” and “GPS” tabs are also set appropriately.

Fig. 36 Choose IRI estimation measurement type
3.4.1.3. Drive

Once the car reaches the measurement start position, start the measurement by pressing Ctr

+ R. When you drive, make sure you keep driving on the lane you planned.

We recommend you not change the drive speed abruptly. If you drive, without abrupt speed
change, at speeds between the maximum and minimum speeds you drove during the speed
calibration, IRI can be estimated. From time to time, check whether the measurement

software is working.

After passing the measurement stop position, stop the measurement by pressing “Esc”

button.

You can continuously perform measurements as long as you have enough HDD space.
However, to avoid creating a single large data file containing hours of measurement data, the

measurement software automatically creates a new data file every 20 minutes. The file name
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includes the time when the file is created.
3.4.2. IRI estimation data analysis
3.4.2.1.Open VIMS_Analysis_1_4.exe

Double click and launch the VIMS analysis software. If you have already launched the

software, you do not need to restart the software.
3.4.2.2. Configure parameters

First, specify analysis type as ¢) IRI estimation (see Fig. 837). Then specify the input files as
NI Labview system. Click the “Acceleration” button. A file selection dialog appears. Select all
the acceleration record files you would like to analyze. You can select multiple files by using
the Ctr or Sft key (see Fig. 25). In the same manner, click the “GPS” button and select all the

GPS record files. You can analyze multiple drive test files at a time

Fig. 37 Analysis software configuration for IRI estimation

Then configure measurement parameters. The sensitivity needs to be set appropriately. If
you recorded acceleration in the unit of “g” as specified in this manual, enter 1.0 in this field.

If you saved electric voltage values instead of acceleration, specify the sensitivity (g/V).
3.4.2.3. Run the calculation

Press the start button. It takes a few minutes to analyze about 10km data. If you selected
multiple data, calculation takes a longer time. The results are plotted on the analysis
software. You can switch the figure by pressing “switch figure” button in the bottom right.
This process creates two kinds of analysis output files. One is .csv file containing

measurement date, IRI, longitude, and latitude (see Fig. 38). The other file is .kml file for

31



google earth. If you selected multiple sets of measurement files, csv and kml files are created

for each of them.

Fig. 38 Csv file containing IRI estimates
3.5. Recalibrate your vehecle

When your vehicle mechanical characteristics have changed (e.g. suspension changes), you
need to perform the hump and speed calibration again. When you perform calibration and IRI
estimation, specify vehicle names differently. For example, if you have specified your vehicle
as “LandCruizer”, please change the name to “LandCruizer2012-2” as if you are using
different vehicle. In this manner, your old measurement files are all saved under
LandCruizer directory as well as your analysis output results and your new measurement
files will be saved under LandCruizer2012-2. If you would like to perform data analysis on
old data set, you can perform analysis under “LandCruizer” directory while you can also

perform analysis on new data set under “LandCruizer2012-2”.
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4. IRI plot on the google earth
4.1. Install google earth
If you have not installed google earth, download google earth and install it.

http://www.google.com/intl/en/earth/index.html

4.2. Plot on the google earth

Open the VIMS measurement file directory and locate google earth files whose extension is
“kml”. If you specified COURSE, CAR, LICESE in the measurement configuration setting,
the files are at VIMSdirectory/CAR_LICENSE/IRI/COURSE_GPS_MM-YY-DD_HHMM.kml.
Double click kml file and the IRI estimation result is plotted on the google earth (see Fig. 39).

Fig. 39 Google Earth plot
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5. Trouble shooting and recommendation

Measurement

GPS device is not detected.

System shows

resource found”

a message

13

no

The GPS device has not been connected properly.

Please follow procedures as follows;

In case that GPS is connected with USB cable:

» Check whether USB cable is correctly connected.

> Turn off GPS. (by moving its swtich to “OFF”
position)

» Turn on GPS.

In case that GPS 1is connected with Bluetooth

Connection:

» Check whether GPS is turned on (i.e. NAV or LOG
mode).

» Check whether the COM port is correctly set.

» Turn off GPS by moving the switch to the “OFF”
position, close your measurement software. Then
turn on your GPS and launch the measurement
software. (As COM ports are utilized by other
software on your PC, and specific program may
occupy some ports, there are occasions when the
measurement program is not able to establish
COM port communicatoin to the GPS.)

» If this is your first time to run the measurement,

make sure you have installed the three DAQ

software sets installed on your PC.
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GPS signal does not come in.

System shows a message “GPS

data error!”

The GPS device has not been connected properly.

Please follow procedures as follows;
In case that GPS is connected with USB cable:
» Check whether USB cable is correctly connected.

» Turn off GPS. (by moving its swtich to “OFF”

position)

» Turn on GPS.

In case that GPS is connected with Bluetooth

Connection:

» Check whether GPS is turned on (G.e. NAV or LOG

mode).
» Check whether the COM port is correctly set.

» Turn off GPS by moving the switch to the “OFF”
position, close your measurement software. Then
turn on your GPS and launch the measurement
software. (As COM ports are utilized by other
software on your PC, and specific program may
occupy some ports, there are occasions when the
measurement program is not able to establish

COM port communicatoin to the GPS.)

GPS overheat problems have been reported when GPS
modules were placed on the dashboard. If you
experience overheat problems, move your GPS module

to the shade.

If the PC is communicating with the GPS module, the

UTC time and local time values change every second
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even though the GPS location signals are not coming
in. If you do not see time value incrementing every

second, your GPS is not communicating with your PC.

If your time values are incrementing, the GPS module
1s communicating with your PC. However the GPS
signals are not available. You need to either wait to
receive signals or move to locations with better GPS
signal receptions. Note that it could take 35 seconds

after its startup to receive GPS signals.

Acceleration signal is not diplayed

on the graph

The DAQ device is not working properly.

» Check the physical channel is correctly set (.e.
Dev2/ai0, etc.)

» If you cannot select physical channels on the
software, the DAQ is not recognized by the PC.
Check whether the USB cables are firmly inserted
to the PC and the DAQ. The LED on the USB DAQ
should be blinking if DAQ is recognized by the PC.

» If this is your first time to run the measurement,
make sure you have installed the three DAQ

software sets installed on your PC.

Analysis

Speed calibration or IRI calibration

do not complete

Speed calibration analysis needs output files from
Hump calibration. The output files are under
/Hump/output/ directory. IRI estimation analysis needs
output files from Speed calibration. The output files are
under /Speed/output/ directory. Make sure you have
performed prerequisite step analyses. Also, do not

change the directory names.
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* contact person

Takafumi NISHIKAWA

Department of Civil Engineering, Nagasaki University

E-Mail: nishikawa@nagasaki-u.ac.jp
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Wunauayy tae timay Bantougfivceuiiomadnsudiod
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aoagununjeffiuasiusyugsogaunagylsan

l. Sngzueioly

1.1 agfuzyuzaogaunagydsaocsundy? (What is a GIS?)

2
o

avfuzyuzaogaunagwlsan §i Geographic Information System: GIS wuw
28U01J3’]‘]1JE%OOJﬂﬂJOﬁUéQU?DEéj%Uﬁ (F é’gwmgﬁumaﬁoyasﬁuaeuzﬁaLE]’ #
Yéﬁﬂﬁoéugu 1N zgué’nmuﬁl’ﬁaowg?ﬂﬂmﬁudﬁLuzn']ﬂuLcwnz‘h’ KoY fgoﬁﬁozﬁﬁaow
njodiusu. ?wéu;%m tar geouiilu GIS Lé‘jwasﬁuéygnéﬂommﬁ%ﬁu%uLnuuzeg
mmamgéugu (P mwé@mﬁﬁmwa‘hzﬁnﬁuégwLigfﬁum}ﬂ‘ (Spatial Data) L§3§Unwu

tae aoawdadiuzesayuiBadiviiiiggas xgauaodvaducdy unte Sear soUsoU

2
Qo

° (l:. g Q 2 Q
(P maacwzgummmosﬂgag‘to“ﬁnmgzgumo.

naugalgasduayuzaogaunaguivzmasuudivonfaoawiady wae fnvalg
g lunauddnaudegady tar naudSnauTonausSvwrsnesueegnegtiu Hnsgnau

quasnzalufaoawdudy Tovszwasiiviidaduneginaudionsualnlaoaniivaet

9

) Tosé’ﬁg}u;z,[']g§QU@ﬂnwﬂUﬁﬂgwﬂn0ﬂ0UﬂJu i Z,U‘]U‘t‘i“lEJU]‘]f]S‘]J’]‘]OZ%ﬁﬂO‘]U&BSJO%)ﬂ
G 5131)6613329325831‘?11 czh“sﬁﬂ‘cuémuczﬁ‘ué‘oamummo“ﬁnmuﬁﬁmﬂw%mw
negtuludauciagBu: »999aefin, NWaLLELIaY, NIWENYI, NWNSIYN]O, NW
Ne(®0, NwTonauSuwrsanauiauEean, nauoagteunaulsUsineofidy, naudy

tHu&9uonasy, Nawoaguesudiyieg wax SuY)

GIS fnuaualsluasdududbodagmogmae 89dudiniutadiirady oy
fulggagueyay “ﬁuzﬁfo'gﬁn Hunavzeg GIS cﬁwwpwﬁagﬁmgaauﬁimﬁ SaNULNLe
Jumannge) 89 uqusuauégn‘cﬁfaﬂngwccgﬁg tae Yauageadla@atdiala wae
5umﬂﬁumﬂwﬂnggnﬁwian%’gﬁ%‘ﬁﬁ%Lﬁuﬁg‘c5Lﬂumnéugucca?oﬁﬂmmczﬁcéﬂwﬁﬂfv
QENIBILN] §3mmoL?@UTUgﬁUégUﬁUJULLUgcgswimosgmsasocoaﬂ (Dynamic) Lf’J’s
ﬁmudqjmwgéygwmuaeﬁLcogcéﬂaumg GIS ﬁ%aazmgaenmt?ﬁlwctcﬁuzh“iﬁnccdg‘tﬁzh’nﬁ
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1. sausauéun

)

2. AzL09Gu2YY

(@)
3. atarae20U

L)
4. F0u9GU99U

1.2 é‘jUsnsU2sgaszﬁ‘uégnéﬂomnmgwuﬁuﬁwm (Components of a GIS)

Sovensuiinzey GIS Jowugsendy 5 S9urneulued: guvnevasudod

(Hardware), tUsunsy (Software), 51311 (Data), gwmenzsgmm%oaan (Methods)

€z ynazaaneu (People). §3Lwia)sé‘fJUansuﬁmsasaJoc'ffjﬁ:

1. gUensuasuiiol (Hardware)

1
[N o (23 ()

fifieglnouiiod aoutdifiggueneutwognagyiBu: Digital, Scanner, Plotter,

I a2
2 o o

Printer #ilgtilovacga2yu, Urnondu, azw09dy waw welofuavesnauiBoojnesn

VacdukeIni.

2. lusunswy (Software)

|
o o o

GORERERINET céu: ArcGIS, ArcView, Maplnfo... §3Usﬂeuﬁaazﬁ3§wmwﬂs’o

|
o

on wae EeslaaFoiivaitunagy Saduaida uas Juanseyuludenlggay, Fonay

2
o

azdunauzyy, o, e kar IzL0INWdwas0sswauIaRegunwidn § a9

9.
3. dyu (Data)

Qo ! & 2 a) = (23 %3 I (<Y
fi2yunagy Heslgluazdu GIS gyernfindivluguuvuzesurezyvayo § Tu

sutueeInI2YL (Geodatabase) Z9tagunauqualosidsunsy GIS 2uuliudy

o Q. o/ o/

Jenguiigaausudugegsermynacamau.

ar
e/

4. SunsuzeiniuEoo)n (Methods)
QA 0 <& o ) a) & 2 ! 'R o = (23
83¢tiggnauTug YaBaardu GIS Juualggau TosunasSineu nosglinoau

2
Q/
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JrwouBulnmaeduiigodasudonevzesduies.



5. ynaeanau (People)

2
o [

@ ~a o o > a o~ & > o o @ 2 6 N o
aeINUe0U09 Y] cgm“ﬂaaauu GIS gqu: g0 € TUNN2JY, Guac292
u, g3az2yy wag O8nau E9vznegalzzyudeniudiodula ynazaansuudy
Jensuiidadiuiigoluasdu GIS. lTosdiotdeglgarduasiugidonasluguensy tas

2

Wsunsy. Welnfindenauinded, K909008UKLSINWNDWNSINIV2SIVVDL
JautagagbusSofwa. (Audedy, 2537)

ar
o

1.3 éondaneuaejagumjwﬁmo (Components of geographic data)

' a Q ') ! @
2U0VN19YWIFIOUVUEN2UTN 3 gager:

> 2yuna9luil (Spatial Data) Wuzyviidasswinjofugudy was dacos

ndiulanigeetinsvasswilugucuuqo (Point), &y (line) waz sudo

yj‘laaiju (Polygon)

> Spunagdueae (Attributes Data) ugyviiveeriivasiisguanszuresys
punawisao
Y Y

> 2uunagiiodiria (Behavior Data) swaefignauriaslingouta §i anssus

2o92uuiigigriadonusswauto0aeU

1) Uscwoggumﬂgz‘ﬁum‘h (Spatial Data Type)

syunngiiviinag GIS I 2 drwoging: (3nid (Vector) «aw samidl (Raster)

Togdotulusunsunag GIS Jaoausavaalunaviodiveyudiy 2 cuy

> gunuuSnid (Vector) [ssst09anssusnaguizanoosnaulags winagdiiu
§Uccuuczwm‘}1’§1’mmﬂasnmLijilﬁgo (Point), Eu (Line) = §U80Q1°’]€J§JJJU
(Polygon) Toazxgngqozegégn%ﬁéﬂﬁﬁo X, Y cﬁuﬁaémé‘gmuﬁuﬁmwﬁg
{R9oua taniy

> sunvusanll (Raster) sgzunIanszuzngwisioosunavagzwicuuna
mga’lé‘cﬁosmwﬁﬂﬁméﬂﬁﬁagmum‘cSTnmﬂaﬂgné‘mfwf] oudigaadifiolu

2 2
! o o o

O3 tovanaruznagwzaoiinovgue mmummuagsyzegzgné‘ugi Nu2sguan
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1.4 giatigey GIS ( how GIS Works )

/.

2 (lz. a) gl;_ o al 1
wathang esyazduisvyuisaalyd 5 da9
1. navyacaguu (Input)
U

neviizyuyuisansefinlggautuasdugyuzaosau cuudegtosunaudy o

Y L)
mgj"ﬁw%ucwuasﬁuquﬁogan (digital format) "vﬂm;cs'iu‘tuLW‘EUméQULLUUﬁ%ﬁsU
§ waszyuivasuiol gusneutilgtunauta@adu digitizer scanner §i keyboard

tJudu

2. mui‘!uum'gé"g'u (Manipulation)

1
o QU %4

2upiilaEatuarduvaggdagindunegtaSunauduys taaeuiiugauEy 2

or

yuuagdagiibzrmnan § scale HiuonagfMfilgtudfiocsuiiconnagi spudiaiae

Q o~

10gunauduyy g tuasdvorofiudonsy.
3. nudSmaugyn (Management)

azfudonaunaugyy §i DBMS aztadauadenaudSnauayu L%OOJnTzﬁﬁ

o

8UY§5@‘]320‘]3$§)0 DBM

ety

YrSodwavluaedu GIS DBMS #loSueaoau@ef wax

2
o o/ o o o/

wwy Relational Fazdudonavzyucuugadiu 90fnnaudol syuletfindodioly
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4. naugen «ar Jieawdyy
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& oe9lnaugsunavga9gae By 1gbagtdludSouiioesnaukaoden (Point
and click) t@iogeunay § uma [mazdu GIS Fyfzyulunaudwas Bu: nau
Staazdeiluna (Proximity) naudtaaznaugeudiu (overlay analysis) § ce9dnau

mugwujﬂa Lﬁsaenmﬂégu nedy GIS
5. nauyaszi2yy (Displaying data)

annaudadiunaugendunadeazzuy Sudvtiloved lusucuuzeginen Ju

[N

danlunaudeoavmas § SoaoauiBals naudagewizguiid wov 2 58 § 3 Shisy

o~

1
Q o !

wavlugenauiisy nadieutnozeguanidl § aeduinagy seEoluglz@alaoay

wae iy unaudogoasangulvzeggiiodnoos.
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aoaugHiotunjoiftyunsy

. Quantum GIS wuuNy?

Quantum GIS § QGIS Wulusunsy Desktop GIS Uswosty HlusSoRwau

Tumwﬁﬂm?écéﬂnmw%’omw%’oéygmnﬂgq;ﬁu%me‘ﬂ‘%’o%ﬂmjuaewuacwuci’JmEﬁs

(Free and Open Source Software: FOSS) toswaelndnezdocvu@a@elan (open
code) #Hlggaugae é’gﬁéouﬁocﬁ’ﬂcﬁéuwmuﬂ’m (Graphic User Interface: GUI) #
Bala99e waw Tégijﬁdﬂ%Li‘jnmwﬁﬂ?ééygw@wﬂu, éyyjnmmzmg, NIV O

GUOINEIY, NWSELOIGULUUNIWTN OeY0fignauaum, e (e Uitz g

wutolugvsvuseuiidiglugoy offine «ae online Bgauaouatdiggantawuuol

299370 Rz J9gaua09tan (code) tUonzuadioSnaos.

QGIS ﬁm’joznsmg’ufowjuﬁﬁomsmaewccomnwLmowaaeﬁn?uﬁ 2006
tee tolnaudionzuanzpeovafuisdoqdolud 2015 (Wovdoma) luguagod
QGIS 2.18.3 ‘Las Palmas’ sauanlggauluazdu Window, Linux § Mac OS du
Lé’sgﬁz‘h’ﬁw%oz‘ﬁwﬂu?wmn%mwéigw GIS (Geographic Information System) gaua0
Lgsué e mm%oaymﬁggﬁu Geospatial RDBMS L’éw PostGIS/PostgreSQL «ae
GRASS 0 «av @Téé‘fﬂmmoz’h’omsﬁwﬂg‘umaﬁéczﬁummummozagTyu;ju?os‘ié

waga Python toSnoow.



2.1 nouBod9yunyu Quantum GIS

1. BaButy  https://qgis.orglen/site/forusers/download.html  iionaolgo Ty
QGIS

2. Hevsfodudigniatorotmaciyspy WesSns INSTALLATION
DOWNLOAD

3. 090tgotyuny QGIS Tuidsuaigo niwguuedudogsgasuiiod

9 9
1

) (24

4. WHeomtyodadonas wdefndiionantyn waolnduduadnlatyupy i

andulaifiodo Next>

O

5. tJofndu Next ssdefindivuansovzenivesustasdozeiyupy QGIS
ooty | Agree

|
Q

6. tJofioliJu | Agree azuasiogadluilentoiivedglyunuiutd 899 default

1
'

¢ii Drive C: Yuwud Program Files...(eotadegnandiuiyaputsueusuls

&

o)

o Browse...qaaSenlawudHidegnaw) ﬂﬂﬂi‘?ﬂ"lﬂ?ﬁ@@u Next>

7. sanuszdefoniad Choose Components §3mmoc§angoﬁodﬂgesjggn
\tﬁ?oyﬁoﬁzyﬁﬂésajzsjéyguﬁésgmu Quguneuiddegnauosotmo egaan
28 0a98ulunaudody Twﬁgngjﬁué’wmnémﬁc’ﬁo) T?ﬁﬁoﬁzju Install (eS8
TYunw

8. Lﬁ@ﬁ@ﬂ]’@y Install YYupuascdadunauGodotuanas §9luaendod

9. Lﬁ8§ﬂ£§OSJU§88£L50 %Uaﬁomﬁﬁéﬂc‘féomwc‘%oé?gaaﬁu?n?ﬁozﬁ“zju Finish

10. (Jedudodegnsudodluggsanniudodtywpudadondo Widoasydo
YUunu QGIS Yowdatdii Start> All Programs > QGIS Las Palmas >
QGIS Desktop 2.18.16

o

§ fotuiitensuly Desktop dodunaulsgauiyapy



2.2 nawlggaulyupy GuantumGIS Version 2.18.16 (Las Palmas) He9du

1
(%Y Qe

sovdensugeggiaaging Jo9d:

1. unuwy (Man bar) EﬁcmuLug&ﬁ’ﬂé’gﬁfgnﬁozeﬁgagu mw“ﬂégwasgcmuwy
Yoonauideuidaguanagladzegwiivesnau@o waodeubatdnay

o o ! & > &S g o) A o s o > o &
enauaaggnagicnegnauiiaslggan Yoslnfotufigadolu caoNIzUsNnSy

ualilggauueaggi






2. unudieyl (Toolbars) Sunuiiieglzrwaguguaaan (Icon) Hlgunuaady

! & A o 9 » & ! o o = o (%
0992 snwideylntyuputovonjutolutuldyauaaggooasiuBu.
o~ o~ qu

2

Yo 0989
New a9 cesuiilan
Open LEjOECCJIJi!ﬁ{Iﬁﬁq: €D
Save FuBnuesui
Save as FuRneesninlo
New print composer Duesu

RJ\.

Touch Zoom and pan

12M0d S outinegnaudliougunag

Pan map

12 @ovoae wesuid

Pan map to selection

T
e QO &

12 dovgaekeniitudyiicento

Zoom In cxmuaela sy
Zoom Out BRI EEER)
Full zoom 2801898 (O

Add vector layer Lz‘iluézuéy S[$sral8q]
Add Raster layer inJ’ué:iJé DUR0E
New shapefile layer ] 3231@“ vl
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2.3 muﬁmgﬂé"g’u?n QGIS

cuunauyazyuiiBaseBaualglunavaagueuil 2o @atuoedusyniicdiu

Vector §i Rester fifuausenuilu Shapefile (.shp), Image (.img), TIFF (tif) «aw

&z. <I‘A. o o 2 'Y Sal 2 Y] 2 oQ®
Su2). Junaunguzyuln (nawlggauzyuiifyeas) savaalataly 2 3aé:

2
/) o

1. NAWHUSVEUUIIMN

VU

Browser

2. nwluguay

99N Manage

Layer Toolbars

2
Q)

1) naucdusuauuaan Browser

¥

nauciiugudyuImn Browser &9

n. lwnaedtmavszwoyFuol
NIUSE 09 Browser Panel «az o
Wolzgaulounavadndbaiicuwy

View > Panels tognaualnéisgmag

x i Browser
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2. aanulatdlwadiiio Shapefile Hinognau «ax (3on Shapefile &
029N (.shp) TosnauadIniiagags89a899td ©a09N U991 osla099NIuSE EO9GU

(Window Display) Tu Layers Panel astssindivayuiicivigava §i Guuadni
Shapefile #inegnaunto.

2) mncz‘ﬁuégumn Manager Layer Toolbars

2.1)  nau@iugugyy Vector

2
o

nauiusuguy Vector UeJ 3 SUKUUE:

&

dfr

21 ULLUUL&U (Line)

v2uu LU0 (Point)

1
[ 2

Vau mwuwmn (Polygon)

°
ee ey

°
5\V)

nauluguzyumag Vector 29090801009 SUneUS9UT:

K]

1) ﬁoz?ln’zju Wiodisudy m&gc%u (Add Vector Layer) a=zUgfioonanag
Add Vector Layer
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2) Li'o’smjs[;woccgigéjué”gnﬁ]’tﬁu
asueeggudﬂgﬂmmwo‘io
Tosz‘h"a‘cuérué"gn%ﬁﬁu%ﬁw
&o9 WiSen File aanduio

Browse tdotufiusuiug

e -

U

3) Li’o’sm‘cwaéﬁﬁmum:}mﬁu *Shp (Shapefile) aanuldifiod Open

2
e/ O

4) foanifurzdefoladivguayuitadents

2
e/ O

2.2) nautiiuSuauu way Raster

U
syuway (Raster) Uz:neu‘tUﬁayéyjnwﬂuﬁwmgmmo, zuﬂun'ﬂamaszU
& o~ 'Y ! A ° - > o
we Sududu Toemﬂuasqnaeg24311wﬂumymmmomm?anu?gLnagu‘coLau:

*TIF, *.JPEG, *.BMP Wudv.

vl 1
o

NI EUSU2ULWAUTNIY 99090650 t0G9Zuneui9qui:

1) Aoy iWiecivzyuway (Add Raster Layer) sstzfionnad Open

9

a GDAL Supported Raster Data Source inJaaaL?Saam%ﬂéygiJ
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2) L59m5ﬂ§uwﬁuz‘h’
SegnauaaniuasSni
Open (Image File
Format (Butuais
vawgeny *.TIF,
*JPEG, *.BMP

tJudiv)

2.4 muéqgé:uégn%ﬁ &ag nau Digitizing map

2

cuunawga9 § covguzynlwanwaunaeiibaoiareogoisavaotuoossaena

U
todigluguruunauzsany § naultnaowanlcagamnoaonunag)dudu. nawga9Sy

1
(<)

égw?aﬁccdumuémé’uégustmwssgguégu (38 (Vector) Bu: 30 (Point), (X

(Line) «xez ﬁ‘uwvliﬂ (Polygon).

1. naugagSuzyulu

naugagZuzynlnluiyepy QGIS swanEotalosSuneudogui:

K]

1) (BaYU# Layer > Create Layer > New Shapefile Layer az@usianasg

299 New Vector Layer dsgfinSuua

2) navo Type Qzué”gn
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3) Tunaucden Projection 693@1‘3357’1)51’293L%ﬂs‘jﬁumoasgwﬂag‘jaﬂogtdu
EPSG:32647 — WGS 84 / UTM zone 47N uaz EPSG:32648 — WGS
84 /| UTM zone 48N

< nausenuuusvayunagdugay New Attribute

naueentuusugyunagduyae Attribute Table gUVSUFUnoLTTY KR
aoaudeInauze9gizzuuuudladngsuesrwaraeg 2uuiiaeediu g lunanlgs
B ﬁastmgLﬁgmsaaejoﬁcmmﬁgﬁn‘w

) '

dogag: nawsyuesISusyu “30 Point” Jau

ID CODE Name_point Population Description
1 001_A B. Dongdok 210 |
2 002_A B. Tamixay 206 |
3 003_A | i s e
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2

&oela; nwdyu2eISV2YY “(Xu Line” n99 §i seua

ID CODE Name_ Road Type Length

1 001_A No. 13 North Maine road 840

2 002_A Thangone-Naxai Rural road 12

3 001_B Mekhong River Maine river 1240

1
) w2

Goga9: nawsyuesIsuayy “‘Gud Polygon” (Jeih

ID CODE Name_1 Name_2 Area

1 001_A Vientiane Capital | Xaythany | ..............

2 002_A Vientiane Capital | Chanthabouly | ..............

T T I

4y antulngagzpunagdveas luwangou

@

299 New attribute §i nausag Field
(Column) YoenausagsSiities Name
gz aoauwaalumeg Length cau
0990099 LﬁeﬁﬂﬁosJusfes“ﬁv?aﬁn
z?ln’z;lu Add to attribute list Kz ﬁozglu

OK
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5) gigaantuasdefodiveianag Save layer as.. @elt Save Susyniigag
& ! @ & > o & \ By
Sulmiosdon Folder Hinegnauduiin wae HHmeg File name: 1284

ar <I‘z. o (93 2 2 N !
megmmusmcamcaa“ﬁmnogu Save

% Sunwa9Svsputeiwody vy losioonwsuasul

2. nawu Digitizing Map

Lciiné'jumswéﬁgasgmnﬁﬂLéﬂégi}‘ﬁuasﬁu GIS, stmsnmnﬁméﬂaagégwﬁ
Lcdwzﬁwnﬂnz?ﬁaaﬂuﬁﬂcﬁuﬁaﬁm“ﬁnmwmuéguLcc:lmh“ Lw%dﬂéy.gumgu%czuo‘iwmauéﬂg
ceuicegtdBnoausadiulunausagduualu. a"ﬂﬁumnéﬂgégnﬁccmﬁﬂLﬁnﬁeg‘cﬁ
é’g%éygnmnwﬂun'ﬂamom%]u ] wﬂzm'wmf]sﬂmoﬁﬁaoquaseJo§9&5u99ﬂu e

tnSaoawsoiulunaueou § s99ucuiitagae.

Tunay Digitizing map Bwoncadiegiguayudati@atonznjunauayntonsy

0, ndulndawavnasosonjuiiwonBanjuiouasi@alutyuny.
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1) Sondodagysadunay Digitizing (Toggle Editing)

2) Jorianau Toggle Editing t«aalneSniy

# Add Feature §l999nJuUNSIUI0KOLIO

Q
(g
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3) gloenuoucanlnadngo
gaoIxURovlanng Feature
Attribute gigranifulnlzgyy
NIUODILR9229BUR 1SR

OK

4) WJerado @ wovoawiinenwiosjuses
uaolmgianay Save TovedniiJu Save

for Selected Layer(s)

o '

§oeJa9: naukOuUzwonautalgidu
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2.5 muﬁqLﬁﬂégu'aﬂnmmumgz‘n’ifm‘ﬁnéﬂ XY %an Excel

g9090090u 0091

1. az‘?)mr'ﬁtm.uwig Layer (3on Add Layer (39n Add Delimited Text Layer

2. luslacag Create a Layer from a Delimited Text File &8N Browse tilie

Lﬁsné;vmﬂvﬂnmscmsu Microsoft Office Excel ﬂ]’ﬁmugjsa’gu * csv

o

3. azUsoiuglanag Choose a delimited text file to open lmaSniSen

tuatifuaugenu *.csv (Comma delimited) [anduadndl Open

20



4. Tuvbacng Create a Layer from a Delimited Text File
& $lod File format
e aldN(¥on CSV (comma separated values)
& Hlod Geometry definition
e a3dn(Ron Point coordinates
e adn¥on X field cﬁe?ééﬂﬁﬁomwﬁmomucwacmu X (Longitude)

o adnlen Y field Welsaadifionagylaaonauguouny Y (Latitude)

21



waswo: Naediicyulunneaasduwasatieaudeen ndfudjuaaly Encoding

5. lWsunsuledefozyuauuio (Point) ﬁ‘mﬁﬂégwmgzﬁﬁm‘mc@gégwLLUU

Microsoft Office Excel (*.csv) o

2.6 Sz‘n’mné'"gesn‘wcfjmciﬂuggn Shapefile

2
/.

1. flozoatigusyua=ls Projection §i Svuuiitegnaudgeencaolen

YN Save As...
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2. (Sonz99
Format To1cdu
ESRI
Shapefile 9
fanulgiedn
Browse inJ“sa
(Sengeqlu
naudoius
uutosnauls
SRteonIuIL
(BU g

nay Save

3. giaantulvgianay Save waozyudanassaaodeuvlggauluiiotdlugy

cuu299 Shapefile
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2.7 mmﬁgé"gnmmemgfwn Attribute table

2 |
Q) ) [

EUUNIL L§ﬂ‘cuﬁ’omwnjaﬁuawazeyéngeganégw (89 (Wounte, Juy9

Koy Su°

% Sinav
1) §n20ﬂ?§25u§gn§1’£§ﬂﬁsgmnLﬁgmmsmj tSacBatuii: Open Attribute
Table
2) BanauFusianagzegnanzangSuu, %cﬁnﬁmaaagoaegé@mﬁg

Seko9e

% naudendagswazzyulunaneang (Selected by Attribute)
1. (39N Selected by Expression
2. (39N Fields and Values gao@onfiodu@uadoi Name 1

3. Mo all unique FenzyuiineInavcaozianay Select
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o paudiviulunanzang
1. @8ntui Toggle editing mode > New field
2. Gﬂ&ié‘ [($3E> cﬁenUaLwozagﬁuégw (Whole number, Decimal number,
Text, date) «az amumaaejéegﬁﬁegmu
3. 1o OK

25



% nauufudoaauou Do
1. (891Ul Open field calculator gigaanUuasvefiodiumuanag Field

caculator

2. Sodagnau 8olanasefineogludsmoans Toulfonuosdustana
Lcﬁonggugumewag'uﬁ‘:
a3ntd9en Create a new field
Output field name c’%é’ Field
(39N Geometry = $area

(39N Operators =/1000000 eadn OK

26



3. Buzoyniualntalzdsfn Field 8 Area(Km2) Mtorianau§otaua8eifio
wosufitanacolucnae Feature adndu Save Wedufinaadslu

Attribute
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2.8 nwfuangzyy (Map Layout)

Lcdngwmenaqmv?ﬂsﬁmﬂm"ﬁﬁgﬂ‘c61311Léﬂéugw KE 50L£ﬁ§131)2}1nﬁg‘1583ﬂ‘m5‘]
(ROURD KR :ﬁauﬁu&%mumué‘gLuwwﬁesnﬁﬁﬁsﬁn@éﬂjﬁuguLuuuﬁnaonﬁ
napvalsFusadncagzeguauiiidu: 8, vaonagou war Su.

% dHhnau

ad > o !

1. NeENUEEIVNNOINIWILOV KN (Layout map)

2. fodondi New print composer  gi9aaaTussivaiacnag Compose title €20

Togtanaudodiinegnauassag waz aldn OK

3. aandussdeRoduiadagiavgianau@ussy (Map Layout)
» «ny Composition Fos paper and quality
_ Presets guunaudn2sgua02e9i9e
_ Orientation naudgseldd@uguod § cuousu

- Export resolution aowazegoaeg%u‘lmgwmﬁ’
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4. (denii add rectangle (@isBonsusy Map Layout
5. (JertanaudonsusaRonaviicnegnaugaaln@onit Add new map diotdon

ccwnﬁﬁmu‘tﬁﬁﬂu Map layout

29




6. 93N29wA9LD Rr Nilenaurianauoagresuiiagly Map layer
7. (d9ni# Move item content cﬁezﬁﬂmuifqucccsumzﬁ%]ci’ﬂcwﬁgz’ﬁﬁegmu%mg

Tu Map layout

8. Juuaonagou (Scale) ielntozrmaonauaoauuasdy ToacBatuil Item

properties

30




9. lusouzeyEundo (Grid) eS8l von WeduEunSod9lu Map layout

10. eanUuardeNo@iu Gridl Suua e8n@en Draw “Grid1” grid

11.

Grid type naudi9gaadziwo299Eundo

o O

CRS muﬁgéﬂasuuwﬁomjzgumoesgLcrﬂnfn’

Interval unit Naudgnafiotuos2e9weIud

Interval nau@9aatasznaglifinesyFunso

19
1o
/

nauls@ogmas Tuwesni

[ [ !

Add image LLJ.J'wmiJLﬁué“ueﬂé“ﬂﬁl’zﬁu§uwﬂu 3 SULIINI9°)

Add new label cw'aumwczﬁu%mﬁﬁsgmuesﬁimyawawycﬁgg283
Ceuth

Add new legend Lcu'umuLz‘ﬁudﬂesﬁ’]myﬁumﬁnasgLccsmch’

Add new scale bar gUUNIVETULIONIROUL2D9 eIV
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11

gaguea:  naulzg@egmaey Fugaanaaggiinoauagag @9 uuuiduindivnaugey

o /.

Z:-]j
& ° 2 & @ o o o @ e 1oy, > & 2
werndd, Junauvalgifequas § Fueadniuasls § JlentaB9Suifuaoaudognay

TwoynyutinegnauszSonauaoiumwazduluangauiiv.
% NIWFYPONKIVH
tUv2zuoUNIViivElaaenin8ag9 Log9 @y K0 LROTUN LIS YUSVWIY
gz Uadatdligludody
> Siinav

1. e3nDatd®i Composer > (Jon Export as image...

2. Hengegiitegnauivaynto

3. 1a8iice9naudufinii File name gaz Save as type (Sonusziwo

283Uﬂuazagnaegnccswz"ﬁ°inﬁc§ju Tiff format (*.tiff *TIFF)
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4. ga0of0 Save

N/
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FMNIDTLED O Ut Ul Uzqaq 190

J VO WIV CSNEIIO ULQIN 052@ CINTWIV O OULVLNIOTV

*kkkkkkkkkkkkkkkk

NrQOY oMM NIV CIE 2 VI 9
FENIV VIOV €L VI 9
WICLN 109D 219 XAT 2 VI 9

L QI7997)

MWD 06 NS US L NWVYL Y WV LA, VaTININNOY
cc209(PROMMS)Uza ~ 9U 2013

1. Urno 09090CU DI 28990 LA, LASININNADIKC209 (PROMMS)
(Background of PROMMS)

220" L (PROMMS)

toown” owa ocw varu LY L I 0 cweasLw o ot
@ w3 ML L
(RMMS) PRoMMS  Beta Version (MS Access Version)‘ZDUQ1998 CCE
n 029D 91y W 4 w209 28909190  LSRSP1 ot o U duaIn MS
Access VersionlUcU 1 Visual BasicVersi onl.1 v 99U 1999 3 92 0 ot
v g o o 9luuT2000-2002 2898919V LSRSP1& RMP1 v 7 cc209 o
0" n MU LY, 9ley WAV D Version2.0 «dr U g~ 9N RMMS
DAV B PROMMS v U~ 2004 v v 9lg e, Wlegnaw  LSRSP3
toelo 2zmerenivy lg v ourcwo o M2 9990V D
lo"uvu, qu duwAcY Version22 o awu” 2007 cco
220 9lg” Wwasuczon” ouxwo g” 9 Tavwre Tunwy LU gL D
W geen l2u pePNIVY” BLO T PO 99 RMS  «dr  PROMMS
w” gl w0 q” aw lane T wee” T RMS lunang 99av0” UL
€2 U LU, 9 ) DMIVS LD N VIO 99 1 DLYPIWESY N L2 O VY,
0 09V D09V IE9NIV LSRSP 2 11 19IW2eYLOINIVY LU 9 ATV U
RMS.

2 @ 0Urz  9n9we 0w Ne Us LI L PROMMS b VW
(Objective for the training of PROMMS)



s olmn v VoL NI o2 2890 2209l s,
2 nd on uMBVY 21y 2r L L PROMMS, o 1 U s’ "BV L WA O
v 2 9 LN 92’ TV, VWINTTBVILEY D 2”0 ot 99,
2 " vovnn o 90 v, U DIWMLI VATV W LIV B
c2” T9luaru v, war v 9lg” PROMMS 0 e@rr 1~ @ 02d9u 2" wrz oly

NIVU _ DTVYS NJMWNIIN 89T L €% 19T 99090CT LN,

NIV 009Ut U O (Implementation)

MVE Ng LS LIV L PROMMS e W @ 02 VY, Tz
WM, WINCY & r  WwInlo SERE S WINCHL &9 02 D
Twormo 990 B 5-7/11/2013 11 WECLN BN C20INIVIWLVIPNOBCU L
NI 2891 W W IZEV L B ovY IWCLN B2 (20N _0JWELI) LT
0 W NYPIVWECLN B2 289C209WIN CBY BC2 IS 0L (€C209AE 2 6 D
ot WID NPVIM  FTI0 VIBWI  €r 2 VI 9 6 e b,
WL NPIWIMN L2 o119 1 8 D, LY IV 0 25 O V O 90 298
2" o o0 ovw sw.

35 90 vwINlo @ 02" “pluowmo 90 DT 12-14/11/2013 V1T wWE
CLN BUIZ (C2090 IV OV L0BCU L UIV2g9 11 I 192VF W IFMO O
ST9% 00D IWICLN B2 (2090 1V OV L WD NYIVWICLN B2 289
C209WINNI AT WINIO €2 95 0L (€209 It 2 ® 1 (AT WED NN
190 V9LV w2 2 VT 96 8 B, WL NPVIIMN L2 oY 1 8 v,
200N 9oL 0238 VO L 203 O 8 oLIW BW.

4. 2" MV Ne LS L (Training Method)

W Ng us LW 9T L 9FSNCU VD 2 WIN WINY OTO
CCOL WINULO U O

o

WINM 0IH0 Jrcow » 02 @ WOV 90 9V

0090S ., W LYILN oN LIV VT LVIYLY IUU 290,
MIVD 0¥ 0V AV T VUM, WIVIODETIIFV U PROMMS,
PIVCN LN WD AT VWY, o 1 MInKL  9909LIYCT

MIVEL  JOTLVIY, NIVCN LN 92 L _ VO IVCO NV NI LY,
NIVY  MN0OTTWIVCY VNI ot 2 o €O TULCWO,
o 1 0 @r;8 9 MCl, ARCI, RMPI {0220 U PROMMS ¢t DIV 990 O

@

29990, o v mue T, VMLI VaBY,



(%

NIVCN VN IFWIVO0IVCU VO V2T VLY ccos
“90t0 L PROMMS V.3.0

2 L2

2 998LW OO 2896, (2 95 OLWT LU 9THN LIVO U NIVCS 0O

(%

o 0 oo

Ongg9zL U.
2. WINUEO U QULENILO 08

%4 o

MWD YN 0TI 09 JWINITTIVILCW Sl @, 2 95 oblo c2

o

Walumuuzn v on 09 9. loelo @ enctg VU &9 1 I v,

VIV U 8991 D, 2 01CCH U ITOMI) LI T JUINILY 1

299 LV V. O W L 9 Q 09199, O 1 U 9OSVLNY,
3 9N200TTWIVBY NI, 3 MN200ITEWIV 1N,
I MNI00TTWIVS 9 VB9, F INDOOJWIVLNIVG VAT,

I ND00TWIVCIOWETEN O-F 98 L €T I INIVOTWIV  UEQINSD
290 Vo L e VI WLV s Tw Vee” Wlz v
o cen.

5. 9 vUtLIVL L 9lg” (Budget)

9 vuzDwn” B Alg " T luNIve 06 Ne LS LarL L, L
I91N19N209cc209 (PROMMS) 11~ oUtcI0® 91 ) D WINCHY o
35,591,905 N L €2 WINLO~ 31,034,510 N L 0LV JYV QLY
66,626,415 LWL VO 9N 0TV VIV VIIN VEVIVIVIDIN (World
Bank)

6. NIVUCL VW b (Evaluation)
WIOMD 9NIVG NT LS L (PROMMS) I 92 0 CC¥
10”3 amoooaoince” T alazegw . 2" Tas oumw

2

W NY US LWEO  EWIN AT FIVIOT 9200 O 9V

WINCOY (before training)

o 2v0 LBV

(Task) J7090(Capabili
ty level) (1-5)

nowen vn 2B , NIVCV 9] YISV 41

8} (Division of road link and road section)

(Data collection) NI °7mooom)y‘)m°7§) 4.1

(Road surface survey)

Nz m2002” occ:legs 29 3.8

(Bridge and structure survey)

NIV MN00TTWIVY M99 3.8




(Shoulder survey)

NIVY  IND0OTTWIVS  T9TVIOV 9

(Drainage survey)

3.8

NI vmooozxw‘;umuzvuasv

(Traffic survey)

4.2

NIVI  IN00THWIVCIONEN  0F 98 L
(Social-economic survey)

3.6

NI 200JTWIVULQNSV

(Population survey)

3.6

ﬂ?DSVUUW)vDE) , DLEWIV2T)INIVI “9m200

(Insurance the quality of survey)

3.6

220  LNIVUEO L 09
o
PRoMMS

(Operating system of
PROMMS)

nwO 00 9iucn 1 PROMMS
(Installation PROMMS program)

41

nwg e’ o vy w” su e b v
CRINIVO O

(Making new database to input and analysis)

3.8

NWU L2’ L V)MVI W00
(Data entry of survey)

41

g acoo (U sz’ “b v)2suceanwo @z VO 9
0 0z~ ZzwIvL | 2vnE (MCI)

0 ozzn L . 2" nrz” omwu . Q:D:sunmmoj (RMPI)
(Update(data entry) the scope of analysis such as:
Maintenance Condition Index (MCI)

Road Maintenance Priority Index (RMPI))

3.9

g 000U sua’ L D)9 oLy oeOdINL WIS NI
21179

(Update(data entry) unit cost of road maintenance)

3.2

g acoo® sua’ Tn V)L VMINTDIYA  MWOVOINL | TV
s N I

(Update(data entry) table bill of road maintenance amount)

3.2

0 2w VMW @odNL | ArVES NI

(Implement maintenance analysis)

3.3

NI~ 290 B 02799V (Making report)

3.7

3 99file 37 " 9zmNcenIw

w’ oz 92999l wiccwne | L
0991793 LY=L O(LRD)

(Export file to send report to Local Road Division(LRD))

3.7




winlo” (after training)

ow 210 VOO
(Task) J7090(Capabili
ty level) (1-5)
nowen vn 2B , NIVEV 9] 0YCIEOTLNY 3.6
8} (Division of road link and road section)
(Data collection) NI vmooom)yf)mvg 33
(Road surface survey)
mV3 2002 owales 99 35
(Bridge and structure survey)
NILT  IND0QTHWIVL MW 35
(Shoulder survey)
NIV MN0QTHWIVS  §9TVIVD 9 3.7
(Drainage survey)
NI IN0OTHWIVNIVY VIS 35
(Traffic survey)
NI IN00THWIVCIONEN 0F 98 L 3.1
(Social-economic survey)
NIV MN00TFWIVUIQNSV 35
(Population survey)
NIVS LU VO L LLEWIVETINIVY  MNIO0 35
(Insurance the quality of survey)
200" LMLUTO L 09 | MWO 00 NUwN_L PROMMS 4.0
2 (Installation PROMMS program)
PROMMS nwg e’ b vy w” su e b v 3.2
CRENIVO O
(Making new database to input and analysis)
(Operating system of NWU L2’ L V)MVI W00 3.3




PROMMS)

(Data entry of survey)

g acoo (U sz’ “b v)2suceanwo @z VO 9 3.2
0 0z ZzwIvL . QrE (MCI)

0 ozzu v 2  pra” oL 2rVES NINNIY (RMPI)

(Update(data entry) the scope of analysis such as:

Maintenance Condition Index (MCI)

Road Maintenance Priority Index (RMPI))

g ocooU sua’ L, )29 oy owOdNL  2MWS NI 3.2
MY

(Update(data entry) unit cost of road maintenance)

g acooW sua’ Tn V)L VMINTDIYS  IWoVOINL | ITVE 3.2
s N I

(Update(data entry) table bill of road maintenance amount)

0 "2cw " Mo carzodnu . 22DES NI 33
(Implement maintenance analysis)

n‘msy‘)juﬁoo‘)@‘)‘m (Making report) 3.6
SV‘)gfiIe = YSSNCTINEIIY 3.8

w’” oz 9299wl wiccone . L
aajmogqﬂvvzuﬂo(LRD)
(Export file to send report to Local Road Division(LRD))

vL2eCcNO (Remark)
v ca” Tals (Very difficult)
c2” Talavy sovn” 9 (Little difficult)

c2” “alaurnwnag (Moderate)

P w0 DdPRF

2" “alamare (Understandable)




5. 2" Talamaren” , O (Very understandable)

7. @ vlo” s v (Outputs)
@ o 2w ulmeom_selunmwe os vs Ll 9T ot
v osdun” W s UN T W VareIs X
3 0zoV e Ng Us LM N WL NP BN
w290 199luczo)zenn o’ war sdns &9
o e ns us vo 9N 0w Ngu”
0 9 1,9 9279990098 U MW

(<>}

(W oI,

@, 29999
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Appendix 2-10 (1)

zSNI1N1Y
11.0-47u1 2014)

1.1
1.2
1.3
1.4

1. WANI =V

13zUIY
WINKED  eevvvrrrreesirreeesssrreeessrressssreeessssneesssnns 1-1
ULDBOODIUTULT e e rrr e e e e e e e e e e e e e e 1-1
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1. wanaswii
1.1 vsmdaaarucdunn
(Fh9nenyu)
1.2 20Uzd)
(Phnsnyu)
1.3 NIVUISHIVIYaA2IWBUIY29%015U
(Fh9nenyu)

1.4 vianranuaciiunIvyasusSnIINg

oINIRIEN wazdsundnigsneudtion 3 viognToud: nausygon,
MU0 caznudsucd). 3 sliojndimoacluinduiveiggzoinaoiv

& by e 2 2 o o I
Syt tdzzangtd unionudrdunuyarusEngmnig sugvcn) 1.4.1.

v @ &

' Ha o ° o 2 ° 2 @
wingouiSuBingeuoIntngIEng1  wardeuuuinmijnoulitEn Dz vl

v

UWidnorutonzdufivogndignio.

1-1

Rank

Next inspection

/

- Detail investigation
- Procurement for contractor

- Design

/

Yes

Yes

Input working

1

DATABASE
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2.1
2.2
(1)
(2)
(3)
2.3
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(1)
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wirayndse: 1.1 NWCYJYswaaducHY: afswugsmIY: 1.1.2.2
Gowmian1yyeyy 1.1.2 sggwancm) (CBC) | sssuanumyviijus (CBCC)
A18aL9ja:

a

soUEnNEICUUITISELU - seutancmiUziwnotidsdnwieudiiuesjmaluus
WONEONEN]. SSUENNEMITINIDLELCONdnIAUIGontin nigydounso
wazailaUtUmnudoninng, Wwidediu nldunjomdnaleduiicon tunumag
g10.wnI9Dwin  AmurwIvzUInzitadulsiiossutanemidrwn 013
nuudvdinnzuanisdussocanencuusiises wiign. lovgoulny  cdossw
conenidiraindfioSuud3ouiiInunghi eegduiinawiniusswdosdn.

grgaviwalvidia:

o nowNIZeISUEsNtwIID.

o vz utunIdntasutivnagha.

o Suthung m3Sustingcanite (God1du: numasdoiu, sniuinis).
o nwgnlguesipinngytounBo deuniunzinestuindngicdo $13n.

Gunszdiv (frdssdzazii):
o DrrgUIN8UaumsuiEenBrdusumadaliduE@enty wardy Hiddu

o o

FindtuRonussufio wavuou. Husndugiumoulisy Senigwey
oSy

o fgwus), JusinezEalinuddnindtovoy warendn UWinowtoess
NIWEAVINNDI.

Jvinwdvdintuargamaa:
Py P 0o A o
o UWiSnwnnaowL0 KaznawNSdAounRinssLLnncmg
(REODIUNS1I29ISSULNNLN].

gy ituniudimon:
o Ucdo

dswaaauasmg | uli1ajndi: 1. wiindacdu

wirayndss: 1.1 NIWCYYYLWaad Ve a21uggmIY: 1.1.2.2
tamian1yyeyy 1.1.2 ssgwanum) (CBC) | sssuanwm)yviijus (CBCC)
Suwu:

2-22

2-23




0102213 2.5.2 (7) 119102990910 (I8N1Y

0102213 2.5.2 (7) 19102999210 (FYN 1Y

dsawaaaiuasmig | olirajndi: 1. wiin)dacdv

wirajndsy: 1.1 nuYJYscwaadwcty: | adwwE@sng: 1.1.2.3

Gouianayyed) 1.1.2 sggwanam) S9YUONUMIINIVNI1JY1D
(CBC) (CBCL)

21893 9ja:

S2ULONCNIMIUNILID29INIINRnSugs I tWiivfinnyanuay.  Judydn
Mo2utumuTanimy, 1anN19g93cdINIuMAL9Y, A9IAVAN LazesuasINg.
souLONCIUINUEURUY) MALI07TUINZ0I299 NoUN1).

srgcmaviwatvidia

« nuugzdisuiivesinuiindnesissunnemy ndgoidwSuiidusuiiv (w
G3tAT88 Hyenuay, Suliy fEadious IasBovindoudanda).

o nunggoinlucoautoniinnEnd tEa.

 SoUDJUESISUNEWLUL IS mAnwteIfoesj1nSo.

o gojtmuBoriinnigttdSuniuducnudosSngzg o,

o AuogouSudnaztuermeudo.

o 20U2935UEoMNIS9UAD.

o ODWLONA1I29INMIVYUINRZM3IAUEN CazdUTU.

Gunziiv (Gadssuzaszcia):
¥ ® o & & A a 2 & & & A

o 119808 LRI WS udsn 1B dugiumaSnldiguEonty  wazguiie)
' o o a ' ol & 2 & & |
AUTINIgtdcRinnugeudio wazuow. tugindusie wow ldigudsniydw
(QoUmI oSy,
v o o o P Ao o -8 o 2

o fa890usI, JusnezEnldinednindiuuoy wazsinsn ldnowwtoge)
NIVCAVINIORI.

ddinaududintucaaasiman:
o UWiSnwnnaousD wazaownNSIg

toylluniudimon:
o tccdn

dswwaaaiuasmig | oliiajndi: 1. vliani)dacay

wirayndse: 1.1 nuyJUscwaadwcty: | adwuEgmig: 1.1.2.3

Gowmianayyeyy 1.1.2 sggwanam) S9YUONUMIINIUNI1YY1D
(CBC) (CBCL)

sSuwIu:

2-24

2-25




0102213 2.5.2 (8) 1810299021 (IYN 1Y

0102213 2.5.2 (8) 1910299091 (IVN1Y

dsawaaaiuasmig | olirajndi: 1. oiinndacdv

nuYYscwaadweEy: | adwuEsme: 1.1.2.4

1.1.2 sgawanamg (CBC) | ssguanumigzmy)
(CBCS)

wirajndss: 1.1
Gomian1yyeg)

2189:9ja0:
o ha L a a o
.uUcﬂussmmmcmmummwusn Z9NOIIMIUSINI1IUSUL29INIUIUISU.

sscmadiwatvicia

o nunEdnazmdnSunngesjtorinng «ar SukiiindtdeoudiEduni
o081 ¢y, F3Ddou, arwtrliy nd wusdidhniudeu.

o UinnznweeInuinlasuiungciud.

o Sushiuniguagiviy.

o DusytiugIdrinamnniuwnesIdn way nwsendnoaiiouting.

Gunsiiu (gadssuzaszcia):

3 ® o & & A o 2 & & [
o 1IRWINZLF UM UERsNIZITuumSn Wiguideomniy) war  Suiie
' o o o ' o & 2 & & |
ALTINAtdcRonugsufio «ar vou. Tusndugiumowltdigudsniyiw

(Um0,
P a o Py Ao o o & o 2
o figwus), JusnezSaldinwednindlouoy war ondnldinowioze;

NIVCAVINIORI.

ar 03

Jvinaudvdintucaarsimoa:
o UiSnumnaoiue1o war ao1UNS.

tdogilunivdamaan:
o Chdn

2-26

dswaaaiuasmig | uliiajndi: 1. oiimdacay

uirajngse: 1.1 nuYUzswaaducgy: | adwE@sng: 1.1.24

Gowmian1yyey) 1.1.2 sgawancmg (CBC) | ssguancamiacsmy)
(CBCS)

SUWU:

2-27




0102213 2.5.2 (9) 1910299091 (IPN 1Y

0102319 2.5.2 (9) 1810299921 (FIYN 1Y

dzrwaaaauasmig | uliiajndi: 1. eiianndacdu

dzwaadusagmag

wirajndi: 1. wirnydacldv

witajndsy: 1.1 via | MucIYswaaduFMIY | agwRsmiy: 1.1.2.5
n1yg1) :1.1.2 ssgwancm) (CBC) sagancdInIvN
2919 (CBCT)

wirajngsy: 1.1 mia
n19yg1)

NIVECTYYLWAad WIS Y
:1.1.2 sggwanwm) (CBC)

aowucIsmgy: 1.1.2.5
s98OANUMYNIUNIY
23219 (CBCT)

Awasaja:
souUEnNENINILNIIRREinfiuRnnesInNIduIsy. ssutancmg G0y
Auangsun1g 31y Fugnciiseinazisy nIddietuiugn sufineon
eogoiinng. vEIssLRONEIMEtUATaL InTangeIRrIoy ANy
NS uTiv.

2 2

srgmaviwalvidia:

o Ronwgciouiivesifinfozejssunnncm) n3goidesisuseisy  suly
(IncRnufivwdsiin1ss iidencay m33ngq8 ).

o N800 ndvndssfiuniacan (Jeusuzyudn nAnwaeido ey
119) Wiosiinigtiydose1So.

o la3gnsutiuiicSndoudtouninigs Jencaueulsy.

Gunsiv (frvssdzazcia):

o D1zmuIndudjunisudsnBrdusumnEnlisudeniy way Suidu
findytfonussudo wazvou. Husindiugiumowttd Sudeniy wWwy
mstoBy.

o frdrwusy, Juennaudnldinuddnindtuvoy wavenEnld aolwtoss)
NIWCAVINNDI.

ddinaududintucaargaman:
o UWiBNUNNQD91D RTADINS.

tdio3fitunaudamaan:

e tludn

2-28

SUWIU:

2-29




0102219 2.5.2 (10) iigau29ja9iucasmIy

0102213 2.5.2 (10) iigau29jaaiucasmagy

JdzwaaauEagmag

wirajndi: 1. ;wian1ydacdv

witajndsy: 1.1
Goumianayyey)

NV L WA IU(IVN Y
: 1.1.3 29um1Inaviju (CBE)

aoiugsme: 1.1.3
29uM1)Naviju (CBE)

dsrwaaauasmig | uli1ajndi: 1. eiinndacdu

wirajndss: 1.1 nuetUziwaaduEsmIg | agucgsme: 1.1.3
tiamiamnayyey :1.1.3 29um1Inaviju (CBE) | 29umaInaviju (CBE)
A18AL9ja:

2 ' a ' ' o ' o a a &
29UNINORAIFUCLUILGUILNDN2oUNT) €azvInIlnoiucanayfiv. Juio2u
M1U03u102829utio0lNI190i9R9I813.

srsmaniwalvidia:

o UNMINOdizu (CRncdudn).

o Tfincsae.

o nudsiivesUMIYeL19 W,
o MOURUTY.

o Wouiizeldnnreniuty.

o~ 2 Y 2o Ao o o
o oAy BySnldiiindusindugjugsuniy ((SUMULADNISW (Y
CIUYLTED)

o o

Gunsiiv (gadssuzaszcia):
f & '
o Wwto2ulugojarqiy.
o WIUMUZALPIILODILIKLE,

Svinaudvdintucaargimoa:
o USnumnno1ue10, NWNS1Y KALODURNILIREL.

toyllunivdimaan:

SUWIU:

2-30

2-31




0102213 2.5.2 (11) igau29)a91u(I8MN1Y

0102213 2.5.2 (11) iigau29a91U(I8MN 1Y

dswaaauasmg | uli1ajndi: 1. miindacdu

wirayndse: 1.1 nuctUzwaaducgamIg: | adaucggoig: 1.1.4.1

tomian1yyeyy 1.1.4 mian1ycdow (CBS) olianajasnssnciuy
90 (CBSD)

q18ac9ja:

o 2 ' A a & ' & A
frwiwegjtiorinnueuiitinnouRumeluclunaunI2eIguYIniisiige)
e & o o & Ao o o &
clufinSeenu0?  (azazUzAnGiuguigdauiindItd. a0 (Rumetno
IUNRn2UMmUinye) ©azye32o (asphalt).

grgnaniwalvidio:

o musrurty mAnwdagigazaoinngditdull neunwdsusiineg.
o TsendiBunusuBoninnigd)uhiais udenidd .

o SuseiSuiidnmiaud Daorumisaidisrnisdniiusuiydn o,

o ¢hpriinmBafivBudnfiduasutdun.

o o

Gunsiiu (Gadssuzaszcia):

o Dazimarucle DusiundriuluesudazmoniaeiduesiBoninny wavsuii
mfigarasneenductudini tucoar dnunginesjuauwanius Wwandsmio.

o fdrwus), wESnWinwsugdaindtouoy warenwSnldinoiuto 293
NIUEAY €AYNIUALUINILAIALIDVINQ0S]I.

Sdinaududintucoargaman:
o USnumnNno1UL1D KazndWUNSYY

A @ °
tagyituniudmon:
o tcdn

2-32

dzawaaaauasmig | uli1ajndi: 1. miindacdu

witajndsy: 1.1 nuctUzwaaducEsmIg: | agwucgsmig: 1.1.4.1

Gomianayyey)y 1.1.4 mian1ycdow (CBS) vlianajasnssndu
90 (CBSD)

suwIu:

2-33




0102213 2.5.2 (12) 9129709108019

0102213 2.5.2 (12) 9102970910390 1Y

dzrwaaaauasmig | uliiajndi: 1. eiianndacdu

witajndsy: 1.1 nIVYIYswaad Mg | aduEsng: 1.1.4.2
Gamianayyeay 1 1.1.4 ;ianajcdow (CBS) g19u) (CBSF)
Agazaja:

' & A oo Pt 2 o P & @
clunuy2ueelgnyngini tgytoniinny wazesSntdiohnngmasy waslé
o 2 @ a & A A e ' o 2
fivfiuasio. gagyindingucey118ngeImdaipdiuiumal smnngou wazey
zisudiuaenamolienig.

gemanwalvigia;

o MuUSndagynagiusnm.

o MUSngRivguiusnn wazSn WWidzauugagdnciumio.

o W& o 4 ' & ad

o MUSnYYnEYZUILNRILNUTY ((Bu: Ysuiinw nASUY).
a o & v © e b o y a &

o Inudngiynnytuazuziidagiivdudiodivediytie.
' o~ & & A & & b '

o st WSVLLNITEZUDUNIUTNILKRICNL.

Gunziiv (frd9sdzaziie):

o 2 h

o tovingaztiiy wazacdusSunsIBENNIUEUSU.

I 2 o~

o Govlinnigazuando wazcnngsnaniiuluoalinuigju.

Jvinwivdntuargamaa:
o JonciounIdanN2yUS1ISIINNIVININUOD KNI,

o

tdogilunavdamaa:
e Uf99NIu

dsawaaaiuasmig | uliiajndi: 1. oliimdacay

wirajndsy: 1.1 nuYUsiwaaducgsmIg | adauctsmig: 1.1.4.2
tiamian1yye) : 1.1.4 viangcdow (CBS) g9 (CBSF)
SUwIu:

2-34

2-35




0102219 2.5.2 (13) iigaw29jasiucagmay

0102213 2.5.2 (13) iigaw29jaaiucasmag

dsawaaaaueamig | uli1ajndi: 1. oiianndacdv

witajndsy: 1.1 nuYJdscwaad gy | agwucgsmay: 1.1.4.3

Gomianayyey) mg: 1.1.4 oiandaw | naudiagzuaiumiiani
(CBS) (CBSR)

2183c9ja:

poruumIslcIucRnSumusiitnigloonudnadivdigagym ey «sqn

Jsusgsnanviinngg.

grgmanwatvidio:

o Mugnlgueeidipdniy nANY
e LINTWNIUSSNIUUSOUULEL1IZ00

o MguLoiiudwsd

o nEng0%azdy ndsmnndiy

° 2 LA & a
o Nusiicdsunazd

o ounzyLTUNWUzAugy2o (asphalt) iumio.

&3c390.

Gunsiv (grvssdzazcia):
o MuaNAsugsnzejLsPNTiIIzw tWRnduyudogy, fin Wuhiy, U
wEINU2USVRNPUIILEDTI N1 LIUKLUS AN,

Juinavidudintucaan
o UWisounnaorvuio

damoa:
(REOIUNS.

tagyiituniudgamon:
o Chudia

dsawaaaiuasmig | uliiajndi: 1. oiimdacay

wirajndss: 1.1 nuYyziwaadueEy | agwucasmie: 1.1.4.3

Gomian1yyed) mg: 1.1.4 o | nmaudiazuniuoiani
(CBS) (CBSR)

SUwAY:

2-36

2-37




0102213 2.5.2 (14) igau299a910(I801Y

0102213 2.5.2 (14) 9102970910390 1Y

dsrwaaauasmig | uli1ajndi: 1. eiinndacdu

wirajndss: 1.1 NIUEHYUzwaadWEy | adrwugsme: 1.1.4.4

tiamian1yyeyy o19: 1.1.4 oirn1daw | NIWIA89N29IBIVBII1MNI)
(CBS) (CBSS)

21893:9j0:

counududisueegtoniinngydndrinanniuivesjsdtdd way nwguEy

g3y, InsdioWuadorluinamndagymnigueivtd.  asyoiinnigazasu)an
. A > E Ao w P ' o P
asussnitigaziisyvniuiiundigcdorsiu tuiioviinag.

srscmadiwalvidia:

o Uzduwegiynid

o MIFUCiuarndnYIasfivd G (Hudey m3 D393edy,UrdnRuiuly
nudsuRuddd m3 fuugn).

o gwnuinlg md nugoduesigigslnedo.

o QUUTLAUESIRULA.

o gouUrduseinudindes.

o mgsuasiivdugsdneudoiils.

o 3HnwusdiooIndfndier.

Gunsiiv (grdssdzaszcia):

' A o 2O 2 = s
e uswUAnfiudty waz cunlntwneiduaunnBzsSnlditooinnniy waz U
o A & & 2 &
NS LS LIS U LIS,

ar P

Svinaudvdintucaargimoa:
o USnumnNno1ue10 KAy NN

ti9yidtunaudaman:
o Ui

2-38

dsrwaaaausmig | uli1ajndi: 1. miianndacdu
mitajndsy: 1.1 NIVEHYUzwaadWEy | adrwugsme: 1.1.4.4
Goumianayyey) omg: 1.1.4 oirn1daw | N1WIA89N29IBIVBII1MNI)
(CBS) (CBSS)
suwau:
2-39




0102213 2.5.2 (15) igau299a910(I8M1Y

0102213 2.5.2 (15) 9102909103918

dsrwaaauasmig | uli1ajndi: 1. eiinndacdu

wirajndss: 1.1 nuetUziwaaducgs | agucgsmay: 1.1.4.5

tiamiamnayyey g 1.1.4 o) | naugusascduqa (CBSL)
(CBS)

21893:9j0:

nuisuéugeejusamndasinndudsuiisye.

srgmanwalvidia:

o JrundnduiibésunoruBouinamnniudo.
. ccsqﬁﬂmﬂjcﬁcﬁsﬂucammy.

o NWILSjeejusyvinn1gdugy.

o QuUzwW N33Hnwdrddinognda.

o o

Gunsuiv (gadssdzazide):
o NIUJUNDILKUMILYULWONIITOULA.

Svinaududintucaargimoa:
o UWiSnwnNaoWLID KREOIWNS

toyllunivdimaan:
o tlcdn

2-40

dsrwaaaausmig | uli1ajndi: 1. miianndacdu
mitajndsy: 1.1 nuetUziwaaducgs | agucgsmay: 1.1.4.5
tamianayyey g 1.1.4 o) | naugucsascduqa (CBSL)
(CBS)
suwau:
2-41




0102213 2.5.2 (16) ig1U297a91U(IVM1Y

0102213 2.5.2 (16) iig1U297091U(IYMN 1Y

dzawaaaausmig | uliiajndi: 1. miinndacdv

witajndsy: 1.1 NIVCVIYSwaad I ad2wucagme: 1.1.4.6

Gomianayyey) u9: 1.1.4 iy vivaaseancdudsy (CBST)
(CBS)

218 9ja:

=

o a o Lo 3 3 ad a o~ a a @ 3 2
Y=dugidnndndyt@oiinngdgsonigzmiggiovndiodosntiv. 03 ofindieg
mudnnzfcouiomuniggiogsonuiiu 1anignas.

srgmaviwalvidia:
o muArbuPueeIdndadnloowdowin  Budumatdivsduwgndugibniui
¢oInIu.

Gunsiv (gavssdzazia):
s @ o & & A 2O P a o '
o 119WINZLUIP1ZUENI)  Sdusiumowititioninnyingusym,  waz
A
02IURUMILULWOSUTNILLI.

ddinudvdintucoarsamon:
o UWSnunNao1WLID KaAznIWNSY

gy itunivgiman:
o tedn

dswwaaaiucasoig | uliiajndi: 1. oiimdacay

wirajndss: 1.1 NIVCYJYswaad 1 uIe adrucasng: 1.1.4.6

Gomian1yyed) omg: 1.1.4 vlianydow viuqasancdudsy (CBST)
(CBS)

SUwIU:

2-42

2-43




0102213 2.5.2 (17) ig1u297a910(I801Y

0102213 2.5.2 (17) 910297091039 018

dswaaaucasmig | uliiajndi: 1. oiimdacay

uirayndse: 1.1 NIVHYYswaaduIe aducssog: 1.1.4.7

tiamianayyeg umg: 1.1.4 iy «syminn1yviju (CBSG)
(CBS)

q189c9ja:

2 @ ) P & & a v 2 & & a &
wstigu nAcsyolinn1gdldg Wwguiiunig cazEnldioinnmiy, masudingu.

grscnaviwitvicia:
o BWdisuURatisudiuesnansinnmg (a).
o usyvlinnyildytuguiung (b).

Gunsiv (gavssdzazcia):

o usyoiinnigasdunma twauEo tivliwnoivnaesy Inugzmwie (0WUIn.

2
&

tuazidudunzawannuivesy cazilomodingdoman 3.

Sdinaudvdintucoarsamon:
o JonciounidrnN2yuS1ISIPNNIVININUND KNI,

& a °
tagyiituniudgamon:
e Uf9INIu

dsawaaaiuagmig | uli1ajndi: 1. oiindacdu
wirajndsy: 1.1 NIVHYYswaad U8 agwucasme: 1.1.4.7
tiamianayyey umg: 1.1.4 oo symian1yuiju (CBSG)
(CBS)
SuwIU:
(a)
(b)

2-44
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0102219 2.5.2 (18) iigaw29jasiucasmagy

0102219 2.5.2 (18) iigau29jasiucasmagy

dswaaaiuasmig | uli1ajndi: 1. miindacdu

dswwaaaiucagmag | olirajndi: 1. olian1dacay

wirayndse: 1.1 NWCYJYswaad It asiucasvg: 1.1.5 208N
diamianayyeg m19: 1.1.5 20895 (CBP) (CBP)

Jrgazaja:

283N Lusuiitiss DsusafiufivtouRnSunBooinnysutivnig,  awdnned
chudermmniisundilcln. loufiotdudosusiinesy war $192e32ucucuogN.
sudgniotiverermenaforgtocieding).  sugjnezunnesndisarsisucieDnw
glmsu‘tdmesjwﬂmmu autﬁemﬂj’%ySUE‘]EUEZUEUJ’IUE]‘JJ‘,UUw’IU29jE.‘JOmJ’IZJ’]'IjUﬂTUUQEOU

o~

aomawwnmj A ZUUﬂQ“OU A USUZﬂUSQUEEmﬂEEmJS’IUEESj C.U82.UCTI02‘JJ'%’IH

Py Y%

souEnNENICUUTTKsRgwes] 20 Sirmotunoummbatdidue g inia.

wirayndse: 1.1 NIVCHYYLWaad U8
tiamiin1yye1) me: 1.1.5 2089in (CBP)

agiucasvg: 1.1.5 208N
(CBP)

Suinaududintucoaagamon:

o WiSnunNSULIFUNIY €AZOIWRAN29IXNAES L.
o o A a &

o Judwovgelguitin2y.

grgmaviwalvidia:

. Uxﬁmuﬂﬂjzﬁﬁua?usmgzmuﬁﬂmmu.

o SUNYURAWRURUMIN.

o sruoUNIUULELIUUTWILA.

o nudsursiiudugsd 23e0EnWithgruanduEatd.

o Dwiinciv.

o MU ERnPNNINRLesJwIILEtie] tdhinuds unUBuwnd]
D didAanau.

o RonoruumunUSuEsmII.

o Urtjou wazindudsudona.

tdo3iitunaudamaan:

o UiSacnni ity

Gunsiiu (grdssdzascia):

o Urdudrulududenty Bydusumadatisud@ony war Sudindjtussudo
war dmunsudnintd. FyRtddwiiivendusumaiicsnWisu@enuto
ndmndo.

o QORUMILITREMEILE1TD Hrdhnaude Uy,

o aowswInlUNWBUS taraowioesldnargns.

o wMUEILINWuEsmIU G Hrmndugu oy,

& o o .
° TSﬂ’IOU’I’ﬂ%EﬂﬂS,UOEmﬂ[E.UlJ%lj.

2-46

SUWIU:
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0102219 2.5.2 (19) iigaw29jaaiucasmagy

0102213 2.5.2 (19) iigau29jasiucasmag

dswwaaaiucasmig | oliiajndi: 1. olian1)dacay

wirayndse: 1.1 NIWCVJYswaad I8 adaucagme: 1.1.6

Gawmianiyey ne: 1.1.6 §97iin2013 497in20190199 (CBO)
0179 (CBO)

Frwaz9ja:

fioudiy, Gutd o3 mitd, nejdu, g, gandn, Bwnbs,gmnurnuziidnu

olin13A0KA.

grgmaviwalvidia:

o §30AN3qurINdutd m3c3suuIUNIEISIN.
o Songieesiduiiour m3lguatiutnuBooiinnag.
o Suz0m3sINGEutEEuna.

o Fpa0m3snedinmaniudumg.

o FnHifn3nn.

Gunziiu (grdssdzazcia):

o Wudunzaiwadgulgidumng.

Svinwdvdiniuargamaan:
o JonciosnIdrN2yUS1I8I1INNIVININUND KNI,

td9yltlunivdaman:
o Uf9INIL

2-48

dsawaaaiuagmig | uli1ajndi: 1. wiindacdu
wirajndsy: 1.1 NIVCHYYswaad ucIe aducssog: 1.1.6
Gamianigyyy n1e: 1.1.6 §97in2013 4971029190199 (CBO)
0139 (CBO)
SuwAy:
2-49




0102219 2.5.2 (20) iigau29ja91u(I8 MY

0102213 2.5.2 (20) iigau299a91ucIu MY

dswaaauegs wirajndi: 1. mirn1ydacdy

mnag

mi1ajndsey: 1.2 NIVAVIYL WAV FYN18: agwucagug: 1.2.1

wlian1yydascuy 1.21 mnsgu?uzajsaﬂﬁ nmqu?naajsaﬂﬁ
(CCJ) (CCJ)

V183c9ja:

' & ' o~ & A PR °o o )
counudisuingsjrauwiiniumniiiipdeniulagsuluddousan.

“a

grecnaviwalvidia;

nugsuasivdudnazdu/sutiumagtuggd.
nuguinesyiudui Daorucanafiv.
douusIGusuas.
nusnotinfiesjdnmussoddugyd.

et o o =) & s 28 Ay o ' -
DirgudmuseungdusnumatiazsSn Wdiguingdindgtugsudo.

Gunsiiu (frdssdsazcia):

@ ¥ E & 2 o ' & . o
o MUBU29IInaIL2USTuIOWIISNFr0osuln €Az FUMI2e3IRnNIY

& & & o . o
ﬂ‘ﬂlJEJUtL']ElU.U?lJZjSWﬂEZleSUHZQ”IEJEEI]IT’IIJ?]U'%SIJ.

(210991,
(Rnssucnnmucesuwdyddoulringissao.

Jvinwdvdintuargamaa:

21o0ntoun1d1N2yuS13I3IINNIVINAINUN DKL,

tagyiituniudgamon:

ANELIY

Uswaaauee wi1ajndi: 1. wirndacdv

mIg

ulirajndsy: 1.2 NIVCYYYewaad U IV 18: avaucgsong: 1.2.1

ulian1yydascudiy 1.21 mmguinasjssuﬁ n'mﬂui‘nasjsauﬁ
(CCJ) (CCJ)

SUwWIU:

2-50

2-51




010219 2.5.2 (21) iigu299a91ucI8 MY

0102219 2.5.2 (21) igaw299a91u(38 Mg

U waaa IR mIY witajndi: 1. mianydacdv

uirajngdge: 1.2 NIVVIYLWANDIV(AY agaucagmy: 1.2.2

uian1dGasudy mg: 1.2.2 sggcanco) sagcancwmg (CCC)
(cce)

218c9ja:

A& o o v
SSYUUONUNINIIYID (LR[LN1I2D1INCNONIULIDTUINT.

grecnaviwatvigia;

o TWW Larieute Woamdeinadisiuty.
o aowsnRIUINSUTTinee IS uENartu/ELLnIwD.
o Awoussud/muhiiniiesissudidugll.
o nowBIZeKtLUAITTNtLIID.

o QUUZWW=R9YUAIN.

o Mugulngegiiudulnoiucaniigiiv.

o inJnduynciiv.

o Oumgumazydzlunangigdvng (Fodgdy: Dwzddaluan).

Gunzuiv (frdsvusasiie):

a ¥ & & & v ov¥ & :
e HDIUYUID TIQ aownmjeejseaccmnctmjcwuwaj%csn‘imauc&emjLUcw

(MY,

g o« 2y o P ' &
o 1193803 MUsouLnNLg 83EnTdiniguol waz Wwgumy uigo.

Jvinavdvdintuargamaa:
o WSNUNNNDWLID KATODIUNS1IRSISLLNNKNI.

gy itunaugiman:
o thudn

Uswaaa it mIy witajndi: 1. ;ian1ydacdv

wi1ajnd9e: 1.2 NVYIYS WA URY agauggmY: 1.2.2

winyydasuig mg: 1.2.2 sggcanao) sagwancmg (CCC)
(cce)

SUwIU:

2-52

2-53




0102219 2.5.2 (22) iigau297a91u(38 Mg

0102219 2.5.2 (22) iigu299a91u(I8 MY

wirajndi: 1. wirndaclav

U waadIuRegug wirajndi: 1. ;wian1ydacdv

uirajngse: 1.2 NUEtYUzwaadWEIMIY: | agwucgsmiy: 1.2.3

olian1yyaoscudg 1.2.3 Gamiam1ynavijy tiamianaynauviju (CCS)
(ccs)

F183c9ja:

Au293to0ln1INNdisy MASNgENSIHNINNIUNLNIIZLILIVWINIVE.

grgnaniwatvidio:

o Hudrduwdsd Dnoruce .

o OyNMIAFIYHNGESINILEINTIN (GogagSu:
Stnwuzduwddouzdy, Uzwn n3norudngsjQivsinnigddno wmgdu).

neuccoliudwggd,

Gunzdiu (frdssdzazcia):

o gz dinorwungiugaiisFuiivgRn i9inaztinorudsnty Ut aula.
T 3 P o~ ' a4 > A 5 v a

o 19Nz UILNTYosnPINTiINNR00AY €z wSgelmuninnBisinznldiciog

JomnTuoaIcavdn.

Jvinwwdvdiniuargamaan:
o UWiSNUNNNDWLID (RTINS,

tdoyllunivdimaan:
o thudia

Jswaaaugamay

wirajndsy: 1.2 nucYysiwaaducgsmIg: | agiucssmiy: 1.2.3

olian1yydascudiy 1.2.3 Gamian1ynavijy Gomianaynaviyu (CCS)
(CCS)

sSuwu:

2-54

2-55




0102213 2.5.2 (23) 912970990V M1Y

0102213 2.5.2 (23) iig10297091U(IYMN 1Y

Uz (waaauEeang o9 nai: 2. G3cdu21N 1)

wi1ajndsy: 2.1 1A | NIVEVIYS WA UIIYM aducssog: 2.1.1.1

(Sraydaia) 9: 2.1.1 nwdjuwyisusay | naugula (RSDD)
(RSD)

218 9ja:

| o 2 ' o Ay v o ' o s &
nwdjucdizegiiosinngensusdy (i tdesiivisamuigindunduau
03 R0 093330). mudnnzticdoniugulneeindsusnaiv fuw, oy
023913 Z3NUyufodiynIoclufinaNNIuEuasues) Lauwame.

srgcmaviwalvidia:

o nmuyulnzssdngzasuinardu m3Sutiunagcanafiv.

o Sutivausudnazduciud .

o MAIFUNICWIVNIL.

o WAWNIWELAVEIHRIVINT (RES0FLQMILLINIHIURI.

o DfincgIzUINg.

o thngdocaufinuiiudnsumy wazvss Witoviigeugnahindisudenas.

3

Gunsiv (frdssdzazia):

o D18 Wodouidnmuyuln ey wndudmisudeniiiday  way
quEnWisy amomdtivdweontosy.

o MULLINWINENLIY (RTNMILDUSIUENNCNT KATUSIINLA.

o Ta3EnsuEoniazdauinsuiointdegcivi.

« 2ouggIsuEonyTianesnde DumwnIvE.LeIu.

o lomningdnmaciulgs.

ddinaududintucaargaman:
o UWiSNUNNDWLID, NDIUNDI) KRAEODIANILIREL.

tdioyfitunaudamaan:

U waadIuKevIg oi1a3ndi: 2. §3augynIg

wi193n999: 2.1 VA1) | MUCVIYSWAAI UKL adwucagng: 2.1.1.1

(Staydauia) 9: 2.1.1 nawdjuudisusay | nawgulo (RSDD)
(RSD)

SUWIU:

2-56

2-57




0102217 2.5.2 (24) 19102970990V M1Y

0102213 2.5.2 (24) 910297091039 1Y

Jdzwaaa ugagmag

oi193Nndi: 2. §3cau219n1)

dzwaadusagmag

oi1a3ndi: 2. §3augynIg

witajndsy: 2.1 U
07 (Staydouiin)

NMVVIYLWAAI IV FVOIY:
2.1.1 mudjuayysusa) (RSD)

aovucggmg: 2.1.1.2
899330 (RSDR)

wirayngsy: 2.1 U
03 (Siaydouiia)

MUCHIYL WA u[I0IY:
2.1.1 mudjuaylsusag (RSD)

agwucggmg: 2.1.1.2
899330 (RSDR)

218 9ja0:

093AINCLUNIUNYUILEIDTIIIRe VN0,

grecnaniwitvicia:
o vlinnRncaueau

UtY.

a &b o o
o SnzQNUMADLMAIVT LY.
o MuYjuCTivEejIVWINIE.

o Vlinduynciv.
b & o
o MUNZAALHVTY.

Gunsiiu (frdssdsazcia):

o V39801 ZU UQSUIWIRKLMIE.
waraUInB U tuniSuEsntidg.u (IS
WisudigmomAiviiwmonie.

o U1E29M1UN99AAN

3vinawivdntuargamaa:
o USOUINADILID (RLODANILIRY.

(o llunaugamaan:

o tcdin
o USocnni D)

2-58

SUWAY:

2-59




0102213 2.5.2 (25) 19102970990V M1Y

0102213 2.5.2 (25) 910297091039 1Y

dzwaaaugsmig | o11ajnui: 2. i3ctaus1gn)

JzwaaduEagmag

o9 nui: 2. 3cau21n 1)

wirajndss: 2.1 U
03 (Siaydouiia)

NMVUDUS WA IV (IBO
g: 2.1.1 nudjuwdlsusa
(RSD)

aowucIsmYy: 2.1.1.3
011N vIINIY
(RSDH)

ulitayngsy: 2.1 U NIWCYJYswaad W8 adaucasmg: 2.1.1.3

013 (Staydouii) g: 2.1.1 ndjuayd)susy U11133IN1Win1g
(RSD) (RSDH)

q183c9ja:

nuduUzetionitrnsusd. nudndugetioniniigindwiing Snww.

grgmaviwalvidia:

o GuaMmI39GuEncIoUSILIT LY.

o DoficRomuvinigsdodngzqs.

o 30820fgrdUnUUNICIULIRINUIVLINIE.

v (frUssuzaszcia):
Py > a a 2 & & ' '
W tgurnoiinngazdgmugsuni) wazsiSndigudoniy was YIngeu

o

Gu

xRt

2.
o (JUSUNEIBENNMIUSUISU.

' P @ o o Ao '
$932131132=iN20fuaMNSnQNANHIINWLINY.

Svinwdvdiniuargamaan:
o WiSnunnN203010, H0IUNSY ((ATODIVIILIAE.

tagyiituniudgamon:
o thudia
2 as Sad
o OS0cNn DN

SUWIY:

2-60

2-61




0102213 2.5.2 (26) 19102970990V M1Y

0102213 2.5.2 (26) 1i910297099U(IVM1Y

JzwaaauEamag

ui193ndi: 2. §3cau219nIg

dzwaaa uEamag

oi1a3ndi: 2. §3caugynIg

witajndsy: 2.1 U
17 (Staydouiin)

NIV SWOAIIU(IDM
g: 2.1.1 nudjuuyd)susa)
(RSD)

aoaucggmg: 2.1.2.1
naufiacgaz (RSSS)

wirajndsy: 2.1 U
3 (Staydouiia)

NMVCDIUS WA INIVO
g: 2.1.1 nwdjucdIsus)
(RSD)

asrusmIg: 2.1.2.1
naufiacgiz (RSSS)

2183 9ja:

v1tyiinediSngzgmutoniinnag.

srecnaviwatvidia;

o MUATVIWVINIL29UNIUAD.
o MmuMsiiugsumMU AN,

Gunsdiu (frdssdzazcia):
o JuSunzaiwandsusinin.
o myargalguidy: Anlnuuouesidudenty caznwssudo deusi.
o U7 GAvesuesIsuEemiTLOnesN N,

Svinwdvdintuargamaa:
o UWiSNUNNQD91D LATODWINSI.

tdioyditunaudamaan:

o o

SUwIL:

2-62

2-63




0102219 2.5.2 (27) iigau29ja91ucagmIy

0102219 2.5.2 (27) iigu299a91uc3smag

Jzwaaa uEagmag

oi1a3ndi: 2. §3caugynIg

witajndsy: 2.1
U119 (Staydouiia)

NVUEHIYSWOaaIWIY
me: 2.1.3 2089t (RSP)

aowuIsmy: 2. 1.3
20890 (RSP)

U waaaIuKe vy ui193Nndi: 2. §3cau219n1)

wirayndse: 2.1 NIVCHYYL WA IUCHY adaucasmg: 2. 1.3
U119 (Staydavia) mg: 2.1.3 20890 (RSP) 2089tn (RSP)
Jreazja:

DsusyéiodtouRnguniuoninnguigeuhdingsusdusuie 03 susd
(UUSL.

grgnanwatvidio:

o aSduvon.

o NWSeUANEsIEUN19I7) S99I0RNINN0IWSL waLdLI U NWFUas.
o mudsursiutudieydiudwsyd.

o QUUTWIWR9I3NIQUIULYI.

o noIUTVIRS VDWW,

o

Gunsiiu (grdssuzaszcia):
o fsuuzlnudtdSumudsucy), nowgumigazesnuiutioigto.

o 119283008039 tUmSuEen1) wazaziSn il tosu.
o Uumgedawazdfiucsa Uit i,

Jvinawdvdintuargamaa:

o JOUNN2ETVIN (ATODILAN29IEINUNRL2U.
o o o A a &

o TuouguS NRnay.

tdogitunaudiman:
o tcdn

2 ASad
o UOS0wnni Dy

suwIu:

2-64

2-65




0102219 2.5.2 (28) iigau29ja91ucIs MY

0102219 2.5.2 (28) iigau29ja91ucas My

U waaaIuKe g ui193Nndi: 2. §3cau219n1)

wirajndssy: 2.1 NIVCHYYL WA IUCHY adaucasnY: 2.1.4

U1y (Gidtaydaoia) | mae: 2.1.4 §9iin2013 497020190199
6139 (RSO) (RSO)

21893:9j0:

» _a L3R a .\ o & . & - o

nauny, At malﬂjﬂ\(.u, 201, 2L UNUINIUIL, N8N (8N}
S a .

ZINJO/JIONNDCLUT N19.

srsmanwalvidia:

o S3AEN33U1INAV LY MARoULINLMIRIBN.
o Songiessiduiiour m3lgurtiutnioBooiinnag.
o Z0mAsNNGdButEEuna.

. Fpanm3snediomoniuum.

o Foffindan.

Gunsiiv (grdssuzaszcia):
o (JuSunza1wndsuTSiEunas.
o An2o101lgesnansimnidncan.

Svinaudvdintucaargimoa:
o PoNciounId1N2JUS13I3IIINNIVINAIGUNDILKLIIE.

tagyituniudamon:
o U9

2-66

Jswaaautamg oi1a3nvi: 2. §3caugynIg
witajndsey: 2.1 NIVCYJYswaad 1 ucle aducssmY: 2.1.4
U1y (Gidtaydouiia) | mae: 2.1.4 §95ia2019 4911029190199
0139 (RSO) (RSO)
suwau:
2-67




0102219 2.5.2 (29) iigaw29ja91ucIu MY

0102219 2.5.2 (29) iigaw29jaaiucasmay

dzwaaauEagmag

oi19a3ndi: 2. §3caugynag

wirajndsy: 2.1 U
017 (Siaydouiia)

NVVIYS WAV (IYNIY:
2.1.5 Uagy/mdagara (RSV)

agiucggmg: 2.1.5
U1gy/méagaa (RSV)

dswaaauEsmiIg | ui1ajnai: 2. §3caudagnag

ulitrajngdsy: 2.1 U NIWCYJYswaadWFsMIg: | aduEgmg: 2.1.5
013 (Siaydouiia) 2.1.5 ¥agy/mév1a (RSV) U1gy/méagaa (RSV)
J1eazaja:

nuBiulngsWonuLng wazgagmnag.

grenaviwalvidia;

v @ . a¥ \ad » a L dba -
neg, Wa, Ua lﬂ;]C'UJtJJZﬂQSUU’IOTU]EﬂOC’]’IJJUQUZnUJJﬂO'I.UZmJ?ﬂ’IﬂJ.

Gunsiv (gavssdzazcia):

H1n1uBooinngguinggdniuesuesiniy cavEntilaidnsuEoniy seudo.
Aucdorauazssdugnugsuzsinag.
tauzauudives i ulgiEunyeougnd) ey nowsyilunwdinetiomn
I IEL

SunzwPNSNE twugoIarQucLulg).

9

Jvinawdvdintuargamaa:

21o0GounId19IN2UUE1ISINNNMIVINIINUNDKLNIL.

gy ituniugimoan:
e Uf9INIL

STHTRYIK

2-68

2-69




0102213 2.5.2 (30) ig1u297a91U(IVM1Y

dzawaad ussgmay

oi1a3ndi: 2. §3caugyng

0102213 2.5.2 (30) iig1U297a91U(IYMN 1Y

Jzwaaa uEagmag

o9 nai: 2. G3cdu21n 1

193N999: 2.2 M1

& 8

MUCHIYL WA I8!
g: 2.2.1 nudijgmneang (RLC)

asrusmIg: 2.2.1.1
niwdigesgialdg1gideg
fiunady (RLCP)

ui193Ng9y: 2.2 01 NWCYJYscwaadWIsMI adaucasmg: 2.2.1.1

39 g: 2.2.1 naudijmsale (RLC) | nawdigesjiajdigdeg
fiunady (RLCP)

Argazaja:

tn9g13desfiunucisuesniasiigneate warlaidtigmmodgaun faotii tdniu

NWSSNILUY.

grgmaviwalvidia:

G (a1336uG0)

o QUUZWW29300xQUA. o SuNIUINIIUTIUAY.

o aowsINEUDwin 299
109899 HLdB.

o DHUANILA.

o 3jEONEIdeudtEIny
gyuacoiinBoviinticuzdu.

o 33RucindDnousliueS.

OUUzWIVE29ISN=QAUTILUO.

NIUNDUGLOUUEWIUNIUNEU AR,
f &

NIUUIUEYIN1UQZQNIUE9I01I.

Auzejtivnyfneluifioege.

Gunsiu (gadssdzazcia):

G

o LIO0EMIVLT I2nIURuMIUR
990139 LU,

o MduazEalinndiseu

(RTUDL.

(Ronuizizcio, Hudneazdy

(39U

(a1336utGu)

910993 unyfiuiniudonimd sy
OZIUENNIVALUILNIUIRL IS,
$91819m1)  1ar  10gd19wdsugen
finarscaziEaliarduazuiein Doy
m.

Jvinwdvdintucaargaman:

v ¥ &
o CEU]OOEEU]T]E]O’IJJU’IO, 21UNI (AZODIUFI29InsuNUiw.

ti990tunwdamaa:
o tdcdn
o UiSacnni ity

SUwWIY:

2-70

2-71




0102219 2.5.2 (31) iigw29jasiucasmagy

0102213 2.5.2 (31) iigaw29jaaiucasmagy

dswaaaucagmig | 3i193nai: 2. 43ctaus13mn1

JziwaadruEsgmay

oi1ajndi: 2. §3augyng

uli193NY9y: 2.2 01
J

-

NVUHIYLW A1 FBUY
:2.2.1 naudigmnearg (RLC)

aliucssmy: 2.2.1.2
nudignsaie29giin
19 (RLCE)

wi193ng9u: 2.2 11 NIVEVYYLWANINUHIMIY | a2 (FYMN19: 2.2.1.2
39 1 2.2.1 maudignezaay (RLC) niuidignsare29)iu

019 (RLCE)
2189:9ja:

giunydnauciisclly wazazSnlrilagdndigedodo, JDgznIUazww azdinau
Jantwhfivwiingsiniussncuy.

srecnaviwalvigia:

o 290MWYIuCcTiiU.

o 30zqdd.

o Aonwdufozeylisrneinasiuazuiuin mAttou.
o Sudnazdussufotiountdidy mdgnariuazuwin.

o Aonwgrzcisunuiuesdiuniyiio)Inniunshies .
o wouBuino n3twhiuzgandu.

o Thuiinchu.

Gunsiiv (gadssuzasziia):
o nHNY0 2103 Fbugriisuaniuduasy.
o Daowndjuntuniundify wazdanws.

Svinaudvdintucoargimoa:
o FOnciouNUdIN2YUS1ISININNIVINIUODILKUNE.

o~

iigyiitunavdamoa:
o UfigIniuy

SUWIY:

2-72

2-73




0102219 2.5.2 (32) iigau29ja91ucagmay

0102313 2.5.2 (32) iigau29ja91ucasmag

JdzwaaauEagmag

ol1a3ndi: 2. 331N

dzwaadrusagmag

oi193ndi: 2. §3caug1ynag

witajndsy: 2.2 01
39

NIVUVIYS WAV
g: 2.2.2 nauéin (RLF)

aoaucIgmg: 2.2.2.1
Guciaw (RLFE)

wi193ng9y: 2.2 n1
)

MUCHIYL WA I8!
g: 2.2.2 n1udn (RLF)

asruIsmIY: 2.2.2.1
Guciow (RLFE)

grecnaviwalvidia;

& o & o b & o & a ® ¥
NIUISUE9JINICNIUNINT JSUNI1UUTUUNIZ29IN1K) NQNIUZL29JU1.

grgmaviwalvidia:
(m1396udia)
o a0Hu2eIn1398 UL,

o UDrluazuw.
Inwdincddudin «azsejazuIwll 01U

ot £2¢ (Co-

navdo.

o 190U Rz lERUTYYazndty Yynily

& o A& )
(RTSZUNUNYWU.

- aa o 2 &
o mufingeyiiu  oAdwlcuolivd
(3991.

1l
&

(n139autn)

o Dintgeazmorpiinfunn we
210 €ROUTL.

o 3fnwndnda.

e aowDuesINaIS v
o ODnmudaduiin (rS9)
Qzuwtn mudndudo.

o ODNYgUsivRcmz L.

o aowwINSuwinessy

T atal

Gunziiv (frd9sdzazii):

(mad9duda)

o onwnicAnduméunsigmducd
8078 &ums.

o 9109xdsBusdisuiniudacdunigly
tagreIo.

. ﬁ'lﬁmmm‘tmmus'ejéﬂjmﬂj s 89¢
01IUS99.

(m139Gutu)

o 90N UWiRodumEwcs)d
n3udgulgdume.

o 909xdiBusdisuciiniudn
Funnylutauzeo.

Svinwwivdntuargamaa:

v ¥ o &
° ‘ﬁmamcr;znmmuma, 21UND1Y (LRTOIUFY/(AN29InsuNw.

tdoltlunaudamaan:

.
—
Toot

ISaanni itwnss

3
suwIU:

2-74

2-75




0102219 2.5.2 (33) iigw29jaaiucagmay

0102213 2.5.2 (33) iigu29jasiucasmagy

dzwaaa uEamag

ol1a3ndi: 2. 331N

JdziwaaaruEsgmay

ol1ajndi: 2. 331N

wirajngdsy: 2.2 n1
I

-

NAVVIUSWOAIANIIVNIY:
2.2.2 n1uin2934iu (RLF)

a91u(IgM9:; 2.2.2.2
Nn1wiig29Ifisudiv
(RLFR)

uli1ajnggy: 2.2 a1
J

-

NAVVIUSWOAIANUIYNIY:
2.2.2 n1uéin2934iu (RLF)

a9vu(IgIMY:; 2.2.2.2
nwiigesfisudiv
(RLFR)

grecnaviwalvidia:

2 Qo & P =3 '
fisudiufnaniigidisuasitijgnasjoioulan.

grgmanwtvidia;
o (Aondingsyiu.

o MunoUnUUUzwITUDINNIUNGIINA.
o Mudjucdzeldudieinio.
o sgungeInuiniuernarsfo.

o Dfngend.

Gunziiv (grdssuzazcia):
o NITNJ0gI9NF)BUSLHUONIUT U,
o (ANNDWRLMUNIUSS9819N1] Ar 103d1wdidunSisnEnldiaziuazuiy

Do,

ddinaududintucoargamaa:
o 21O0GunId1IN2YUS1I3IMNNIVINAIGUNDILKLIIE.

9y Dluniudaman
o UfigIniu.

SUWIY:

2-76

2-77




0102219 2.5.2 (34) iigu29ja91ucag My

dzawaad usasmay

ui193Nndi: 2. §3cau219N1)

0102219 2.5.2 (34) iigau29jaaiucasmagy

viinajndse: 2.2 0139

NIVCVIYL WAV Y
2.2.3 nawsiacgae (RLE)

ag1u(gagm9:; 2.2.3
naufiacgaz (RLE)

JdzwaaauEagmag

oi1a3ndi: 2. §3caugynIg

Argaz9ja:
Sogeqtafinfinimuiuzgindsui nd .

viinajndse: 2.2 0137

NAVVIUS WA IVNIY:
2.2.3 nausiacgas (RLE)

agiugagmg:; 2.2.3
naufiacgaz (RLE)

grgcnaviwalvidia;
(cn333ucin)

M35 uchuty.

QuUUzLIWS02LqUa.
Bovtin3dtdEundefiuniy
(29839,

Hadu, Haeend waziou hiuzgao.
NUYIuEUI2eInaInURLwIu 9o,
naugjutcotivugoIniundsn d
01UTUIER L.
dDarduazuioinnnunids.

S o N
(c11I0UT L)
S o o
o MAIBUHVTY.
o UDazluazuisin.
NNIWNZ190 G0

NIQUULWIW

) Oe 0
D
20
€e
D
3
-9

ool tiSunwdegiiuniy

¢
t

o 1y, troend cavdinu fruzgin

o nwinagsciin ndusnea.
nudueUIeeInIRgn1 gL
2170,

o nwdjursiutugoIniungadd
0ITVITS L.

gy itunaudimoan:
o UfigInu

Gunsiiv (grdssuzaszcia):

(cn333uin)
o Y210 wHNI0  wATIunou Ny
Suasu.
o $9381911%) wazlnidubdug
g1vwhing,  doudumt  azlu
QU

(1333uFL)

o U cazliunigaziignzat.

o Gurisusincinduy.

o $99319M17 Ry 103FudIBuY
2109 TNy, doudumaziuaz
vieL.

Svinaudvdintucaargimoa:
o F1O0G0uNT1IMN2HUSE1ISIINNIWINAINUN DKL,

Suwau:

2-78

2-79




0102213 2.5.2 (35) 912970910V MN1Y

0102213 2.5.2 (35) 910297091038 1Y

dswaaauasmag | mi1ajnai: 2. §i3caugymng

wi1aynggy: 2.2 NMUAYIYLWAAIUKFVVIY: | a91U(FIPMIY: 2.2.4
nzmijng 2.2.4 U1y (RLV) Jaiiu (RLV)
A18s9ja:

e & a & & PN . e & a o
WONNO2UMIUMINT  EREIUEOLINIIRACR[, UJDOjﬂ"IO'ﬂt?D?Oﬂj\iE}US cuLucmy

waziduSunzateit]InoIudsn wanNwEusUOLEUNII.

grgcnaviwalvidia;

o > . [ ' 2o\ v o AT
o MUfinméa, 9a1tudr waznUEnny o taE taladiinou.

Gunsiiv (grdssdzaszcia):
a3 2 ' 2h o 2 R o ' a s

o UL Rz tINBuTnnWENIEA L) 1) €azfingo1InIu Fusu.

o lQUIUUEIU29IGSUTEEUNIIZNT] (ar noWSII2eINIy (insdnmn

& &
[WlWI24.

o D03 eRn2oasduazvisr 03 gndugdsdnTunmuldigmaon 0

Ny $19I8NKIcTIs Ly,

o SunzarwPNSNE twlugoIRLQuaI U3,

dvinaududintucaarsgamaa:

o PontiosnId1IN2YUS13ISI1INNIVINITUOD UKL,

(o9 itunaudimon:

o U9

2-80

dstwaaougamag | 0193nai: 2. i3caugrgnag

wirajndsy: 2.2 NIVVIYLWANDIUITMIY: | A2IU(FPOY: 2.2.4
nsmijmag 2.2.4 ¥adiu (RLV) Uiy (RLV)
suwIU:

2-81




0102219 2.5.2 (36) iigu29ja91ucIs MY

0102219 2.5.2 (36) iiwau29jaa1ucIs My

Jzawaaaiuae | oi1ajndi: 3. azdvazuiga

mey

ui193nd99: 3.1 | NMUUUYULWAaaIURYMIY: avaucssog: 3.1.1.1

niazur9ia 3.1.1 maucaasusayciy (DCF) sagwancm)ludsugy
Gia (DCFS)

21899:9ja:

o & o & & o b
SSUEEC’]J’]EEZHjEﬂO?Um‘LUEJOUUﬂmﬂjlﬂiﬂJ[USjEmjlﬂ.

wmaviwailvicgia;
o (AnMmuyuaeItugd g unzuInL.

o o

Gunczdiv (gadsgdzazii):

o nowRumuioy: Himwguniisy, Jutssucnncmitisniveidion, adn
waslnidniigndy. aowumeodiiosinactdidunsiu ndmadiiviag
$19 KOdIssUEnNEIIN0Ltio idide U Wito.

o aorumuly: Hnwgugwas), JuezEnldinazuwidni deuci)
marw StuBndidnudunigazdnusnssucnnemg wazdy Wenduhazui
11, mAhennaziipnzare. haztiegtdhinuhdsy &ulo.

ar -

Svinaudvdintucoargimoa:
o USnumnaouu1o KaraoWUNSY.

tagyiitunaudamon:
o hudn

Jrawaaauae | olinajna: 3. azdvazuisia

unY

wi1ajndsy: 3.1 | muudyvsiwaaauERINIY: agaucggug: 3.1.1.1

NazureNa 3.1.1 mucgsusayciu (DCF) saguancuyluisugy
¢ia (DCFS)

sywu:

2-82

2-83




0102219 2.5.2 (37) iigau29ja91ucagmagy

0102219 2.5.2 (37) iigau29jaaiucasmag

Jzawaaaiuae | oi1ajndi: 3. azdvazuiga

018

ul193n999: 3.1 | NIVVIYL (WA (IVMIY: agaucggmY: 3.1.1.2
viasurena 3.1.1 naucasusayciu (DCF) Uh;u (DCFC)

218993 9ja0.

nugugsInINes WL .

grgcnaviwalvidia;

[ [ ]
S et
d -9
3y Se
=]
2)) )9
2
=
ot

0LQUA.
o SINMIWSRUGD.
n0UI29INIWT LALNI w3,

.
©e

Gunsiiv (gadssdzaszcia):

o 200N NsdnmnlunIuEuasy.

o D2INWBUBUMIUSSUONKNY KazdungSsudo.

o TtmeenunhenauEnliGurisuia.

o 001N WNIWALUILNIRN] B9910vSn i
2109zNnNIWNIRIT0E929.

2 a 2

]

fowusye dioudioniiy 89

Svinaududintucoargimoa:

o PontiounId1NN2YUS1ISIIINNIVINAIGUNDILKLMIE.

ti9gitluniudamoaan:

o Uf9INIU

Jrawaaauae | olinajna: 3. azdvazuisia

oy

vi193N999: 3.1 | MUUVIYL (WA (IVDIY: a21u(389m19: 3.1.1.2
NASVI9U 3.1.1 naucagsusayciu (DCF) ugu (DCFC)
suway:

2-84

2-85




0102219 2.5.2 (38) iigau29jasiucasmay

0102219 2.5.2 (38) iigau29jasiucasmagy

JzwaaauE@emig | oi1ajna: 3. azduazuigna

ulirayndse: 3.1 nutyzswaaducFoMIg: | adwuE@sng: 3.1.1.3
wiazureil 3.1.1 maucggsusayciu (DCF) | dadncdow (DCFW)
Jgazaja:

o b o A S s 4 @
wadion/niudegiunuigiztisu/uidng (Gogdgcgu: won, Hynzaiy).

geaviwalvidia:
o Imugnfodnoiisy.
o IMmufinigie maigizcesy.
o MIUNZUA.
o MIUSSNUUUUA.
3 & o
o SzWWRLNILUWU UMUNNINMSY.

Gunsiu (grvssdzaszcia):

o Dnmucgrzcisugusdion/tngddesfiuniugecisu/uadn.

'
o s

o 900y MLz,

3

P 03

Jvinwdvdintuargamaa:
o JondiosunitdrnN2yuS1ISIPNNMIVINITUNDURKLNIL.

£y

gy ituniugimoan:

o Ud9INW.

2-86

Jrawaaauaemie | mii1ojnai: 3. azdvazureni

wirajndssy: 3.1 nuYYscwaaducEsMIg: | adwuEsme: 3.1.1.3
viazuaeiia 3.1.1 naucassusayciu (DCF) | dadncdcw (DCFW)
suwu:

2-87




0102217 2.5.2 (39) 119102990910 (IVVY

0102213 2.5.2 (39) 11910299091 (IYN1Y

U waaa UK vIg viinajnai: 3. azduazuiga

wirayndse: 3.1 NUAVIULWAaIU[FVOIY: asugsmY: 3.1.2
viazuiNa 3.1.2 vigaéiu (DCB) nigatiu (DCB)
183z 930

5 ¥ a o v o dao ad &
NRCUIIUITINOUODUOLNONNEN8Y, awccaz/maecmasmjg.

grganiwalvidia;
o 0OIWNVU29UsUDRNAATVTY.

b o b T L a o & ' & o ¥ & o~ | b
o MUNFINzUWLINIRL WY, G30unznsuiRUiunIsiEl tWandige Tundtinio.

& & AP 4 o ¥ X o b ¥
e 2(01US EEQSU]j’l‘fJJZﬂ‘JJﬂtll]JJ’lﬂUU’I'ﬂSE?’IS,ODUmQSU'I‘U‘,U’I.

Gunsiv (grdssdzazcia):
o NIVIY TUNNTT, (IVUNGINIDILVIILINzUIVLGTUCIS0R7 Utjol.
o 1719830029 wareInE IYAVEunISdustumowl tdin2intd.

Jvinwwdvdiniuargamaan:
o Jondiosnid1nN2yuS1ISIPNNIVININUNDIKLNIL.

gy ituniudimoan:
o UM

U waaauKa vy viinajnai: 3. azduazuigna

wirajndsy: 3.1 MUCHIYLWAaaW[IIMNIY: agaugsoIY: 3.1.2
Nazurgl 3.1.2 tigadu (DCB) vigadiu (DCB)
suwau:

2-88

2-89




0102217 2.5.2 (40) 119102990910 (IVVY

0102213 2.5.2 (40) 11910299091 (IYN 1Y

dsiwaaauasmig | uli1ajndi: 3. asivasuisin

wirajndi: 3. asdivasuisin

ulinajndae: 3.1 NVUIUSWOAIWIINIY: | A21UIBMAY: 3.1.3

iazuiNa 3.1.3 nmwsiacgazdm1yn nusiacgazdnyn
(DCE) (DCE)

A19az9j0:

& b & ¥ a_ o ¥
Z.UUUWEUSjUﬂﬂUﬂt@SSﬂﬂﬂﬂﬂE%%?’mU"l.

sagcmadiwatvicia
o b 2 b s & a 2T 5 &
o 00NV TUNUNENNEUNRIL SpdustumnSntiv lunty tosy.
o 00N TUNIUNENNSWWIINAVTY BydusiamacSnldivatgeen
b o S A R P o & ' P b 2
PNUINNANCS]. FINCWIE1RITUCLVEIOUNIUSSNLUY LALNEY

ufndes.

Gunsiiv (4adssuzaszcia):
& e @ A i
o Uudioufinigaztioy waznmuugulneg.
~ o & s s o o~ o &
o 10N (RzthFioNUsIUILYeSN (AT N (AT U110 WNeIfiuele)
.

dvinaudvdintucaargimoa:
o Jonciosnd1N2yUSE1ISIPINNIVININUNDIUKLMNIL.

Y

tdiodilunivaimon:

o Uf9INIU

Jswaaar gy oy

viinayndse: 3.1 NVUIYSWOAIWITNIY: | A21UIBMAY: 3.1.3

Nazura 3.1.3 nmwsiacgazdm1yn nusiacgazdm1yn
(DCE) (DCE)

SUWAU:

2-90

291




0102217 2.5.2 (41) 119102990910 (IVVY

0102213 2.5.2 (41) 11910299091 (IYN 1Y

Uz waaauee viinajnai: 3. azduazuigii

iR L]

wirajndse: 3.1 NIVVIYL WAV (IVMNIY: agaucggvg: 3.1.4
iazuina 3.1.4 nicdinc2aviy) (DCR) vicsind8auiiyy (DCR)
218993 9ja0.

819Tugencgini2ioliys.

srgcmadiwalvidia:

o Quuzwwesdind1 nd Govliiesphdind WEfnde iy,
. SudeyiuBovinhdingnlguamniuigesyii.

o MuYIucdgtdudignin (wisndgnalgduoatiuu).

o o

Gunsuiiv (gadsadsaszide):
e 0DISUIS] 29INMIUIILN  oligINggTugspndineinazSn ldilaldagis
&
Nz 1Az yulnlunigo.

dvinaududintucaargamaa:

o 2

o PontiounId1NN2YUS1ISIIINNIVINAIGUNDILKLMNIEL.

£y

tdioyditunausamaa:
e Ul2gnIu

2-92

dswaaaruegs viinajnai: 3. azduazuigii

oy

mitajndse: 3.1 NIVVIYL WAV (IVNIY: agucsgmy: 3.1.4
NALUIYUI 3.1.4 nicdginc2a01iy) (DCR) ngin2avijy (DCR)
sSUwIu:

2-93




0102219 2.5.2 (42) iigau299)a91u(I8 MY

0102213 2.5.2 (42) iigu299a91uc3a Mg

Jdzwaaa ugagmag

ulira3yndi: 3. asivazuigin

dzwaaarusasmay

wi1ajndi: 3. aslvazuigin

witajndsy: 3.2
$99219113 &
NIVASUVIYUI

NAVVIYSWOAIIAY
o19: 3.2.1 n1ucsg
sUS1)ciw (DDF)

agiucggmg: 3.2.1.1
NIV W IIMI9299599
($9911) (DDFL)

wirajndse: 3.2
$9921911) &
N1UALUI9UI

MUCHIYLwana1ugy
mg: 3.2.1 Ny
sus1)ciw (DDF)

aarucgsmie: 3.2.1.1
NIV W MI1929959)
($9331) (DDFL)

[183c9ja:

goutlifeIs93B1NIuUNEONdin, doudie nIwuniy.

srecnaviwitvidia;
o ANMIUNZUA.

o Ouinmugyuln, Gutusetinigiziisy.

o NMIWOIRDSSIVLIAN MANIVYIUANLI yn=diudiv.

o MRuNuSRnPNZIANE19197.

Gunsdiu (frdssdzazcia):

A a & > T & o o o o &

o MUIIASUILNN2Y  TrumnnuiyesvielseI2ugiifu. Jzduwduniv
o o E & a P b @ N 2 o @ o

diowwlzitiugy waz (Saldiseniinidu@uniy wag fiwtifgnuinniniy

iz,

Svinwwivdintuargamaa:
o FondiosnIdanN2yuS1I83PNNIVININUND VKNI,

gy ituniudimoan:

o UfigInu

SUWIY:

2-94

2-95




0102219 2.5.2 (43) iigw29ja91ucIu MY

0102219 2.5.2 (43) iigau29jaa1ucasmag

U waaauta vy witajndi: 3. asivasuigin

dzwaadrusasmay

witajndi: 3. asdvazuivin

agwwgsmg: 3.2.1.2

$97 wanNIALS99313
0134n (21sci9w
($994i0tdn) (DDFE)

MUY wanauEy
u119: 3.2.1 NAUIYSU
s29tiu (DDF)

wirajndsy: 3.2
$93219113 &
NIWALYIYUI

wirajndse: 3.2
$9921911) &
NIUALTUIBU

NMUCHIYLWOaa10ge
m19: 3.2.1 NMUEFYSU
$79cGw (DDF)

agwgsmg: 3.2.1.2

$97 wsnNIaLS$9)313
0134n (g1sci9w
($99uidtdn) (DDFE)

2183c9ja:
. ¥ L v a & ¥
S9jtunu EEQ%SSj?’IjZﬂ"Ijl’]ﬂCZﬂSE’%SU’%"mJ’T’IU\CQQSjU"I.

srgcmaviwalvidgia:

o mAISegneniSuRutY.

o Soquun Qv AT,

o SnazQosumMutY wazlnoiutisgnuniudeiiv.

Gunsiv (favssdzazia):

o UNYADLUNILTOY] (ATITRONIWANRIAU. 9181319 LIANAT UALNSI989N
A f P P ' &
CATALINAUERNUINTY CRzoindncauTuigo.

@ P

Svinwidvdintuargamaa:
o FonciounidanN2yuS1ISIPNNIVININUNDUKLNIL.

o

tdollunaudamaa:
o UfgINIL

SUWIY:

2-96

2-97




010213 2.5.2 (44) iigau299a91u(38 MY

0102219 2.5.2 (44) iigau29ja91u(I8 MY

Jzwaaausagmag

wivajnai: 3. aslivazuagiia

wirajndse: 3.2
$9321911) &
NIWALUIYUI

NWCVYYzwaaary aawusgm1y:  3.2.1.3
(§5 1] sulin2919297599%n
u119: 3.2.1 N1UIVSU i

$19t6u (DDF) 218($990t 1) (DDFC)

189c9ja:

sUlin2019293599 NN,

grecnaviwalvidia:

o WIMNVE NATN, NMIVLUOILNILEZIN.

Gunziiv (Grdssuzascia):

o~ o~

o da N by . b o a
o QUNONNZNOUITIIWUNCNUNE1I289839 QAT NISWINLIIWOIUULIE (MONIY
& L dao o
E%’ISE’%SUTUUSUZHJJO]JC’IT]C’]&ZHSU.

Svinaudvdintuarsamaa:

o Sgondounkdlm

2
3 2

20151383 INNIWINNUNDILKUNIEL.

tagyiluniudamoan:

o Ufi9Inu

Yzawaaoiu@emme | giinajna: 3. azduazuigiii
wi19jndae: 3.2 naucciUzwaadry aoaucgsmiy:  3.2.1.3
593813011 & (39 su(in2019299593%n
nwazuIeN mg: 3.2.1 muEgsy | il

$19céw (DDF) a18($990t 1) (DDFC)
Suwu:

2-98

2-99




0102219 2.5.2 (45) iigaw29jaaiucasmagy

Jziwaaaauese
019

ulrajnai: 3. aslivazuigia

0102219 2.5.2 (45) iigau29jaaiucasmag

wirajndsey: 3.2
$9781911) &
nuasvILU

NVUTYUS(WOaaIuKFY N
g: 3.2.2 naugacdiy (DDB)

a91ucggmIY: 3.2.2.1
49720130139 (DDBO)

Jdziwaaaauese
019

ulirajnai: 3. azlivazuigia

V18T 9ja:

o o

>3 2 ' » v ha o & & aa a s
Autd, myatd, Jaifindio, AuBinnzney wazamdsundDuzyn Nn2o1nutyeoui.

wirajndsey: 3.2
$9721911) &
nuAsvILU

NTYUS(WaaaIuKLemI
g: 3.2.2 naugaciu (DDB)

aoucgagmg: 3.2.2.1
497020196199 (DDBO)

grgnaniwalvicia:

f >3 2 & & & o o A6 2 2 o
o U1, Outdawu, 2nds, Gufinnzneuiiduoiiy, Ngudiv.
o~ b a
o Mudndiuidfinazuju.

Gunsiv (grvssdzazcia):

e I
@ &
fngsciou.

& a . o oux¥ » a o & . e
R‘ljﬂﬂ?@"ljm”l.USSj'ﬂﬁtSﬂ?mﬂJﬂﬂOU, (MONIMWNAOCZIT RS E’]'IS]j?SjSSjEE.U]J.UiBJ’T’Iﬂ

Sdinudvdintucoarsamon:

o PO0GounITIIN2YUS1ISIINNIVINIGUNDILIKLMNIL.

toyilunivdamaa:

o Ud9InIu

2-100

SuwWAY:

2-101




0102219 2.5.2 (46) iiwau29ja91u(Iu MY

0102219 2.5.2 (46) iiwau299a91ucIu MY

Ustwnaaaueay viinaynai: 3. azduazuiNa

0g

wirajndsey: 3.2 NWCVYYzwaaary a21uggmI9: 3.2.2.2
$973191n1) & (3gm19: 3.2.2 nwga | NMUANASNIUNIUSI)
NIWALUI8I & (DDB) (DDBS)

A18az9ja:

1vzfinenfivéisuniufinnznaugeiu.

grgatiwatvicia:

) P P a Y
o 1010 Y L tofouno1UTU29INNRIUE L.

Gunzsdiu (jrdssdzazcia):
o o ' o P o o &S '

o MufiugetunwsegaSnldivitiol, MoMUNNIT (ALMIR) 293597

cOudlenmniinigzcisu.

Jvinaududintucaargaman:
o PONGounITINN2YUS1ISIINNIVINNGUNDILKLMIL.

gy ituniudgimoan:
o UfigInu

Uswoaaaue uliraynai: 3. azduazuagna

ung

wirajndsy: 3.2 Ntz waaary agucssmg: 3.2.2.2
$9931911) & (3g0119: 3.2.2 nwga | NMUANOSN VNS
NIWASUIYII ¢ (DDB) (DDBS)

SUwWU:

2-102

2-103




0102219 2.5.2 (47) iigau29ja91ucasmay

0102219 2.5.2 (47) iigau299a91uc38 Mg

Ustwnaaaueag viinaynai: 3. azduazuigNa

oy

winajndsy: 3.3 | mucvjdscwaaay a21usgmI9: 3.2.2.3

sudnasnoy & vi | (ag1e: 322 nwea | ¥IZjnawsagmag (S99ui
&éu (DDB) Utdin) (DDBP)

A18az9ja:
1179:898n1US 992913,

grgmaniwatvicia:

o SUfiN20%13593219N tsuNU LY.
o noruDugeIseIinAe.

o DE3Rneounuinesytiniuses.

Gunsiv (frvssdzazcia):
o UNMYAEssufio wazilonindiouidyusu,
o SuEsnILTNUITOU (Azseufio.

Sdinudvdintucoargamon:
o JondiounitdrnN2yuS1ISIPNNIVININUNDURKLNIL.

o

tagyiituniudgamon:
e UfigInu

2-104

Uswoaaauy uliraynai: 3. azduazuagn
oy
wirayndgy: 3.3 | naucdydscwaaay agiucssme: 3.2.2.3
sudnosnoy & vi | (a9M19: 322190 | VIZJnawsagmag (S99
& (DDB) Utdin) (DDBP)
suwau:
2-105




0102217 2.5.2 (48) 1igau297a91U(IVM1Y

0102213 2.5.2 (48) 81029709 1U(IYMN 1Y

JzwaaauEagmag

wirajndi: 3. azdivasuigin

dzawaadr ussmay

wirajndi: 3. aslivasuivin

wirajnggy: 3.2
$9921911) &
$93azU8U1

NIVCVIYL WA IVMNIY:
3.2.3 mudiacgasdunayna
tm 99n (DDE)

a9uAuMIY: 3.2.3
nausiacgazdnaglaty
29n (DDE)

ulirajnagy: 3.2
$99219119) &
$99azU9UI

NAVVIYS WAV IVNIY:
3.2.3 mwdiacgasdnalna
tm 99n (DDE)

a9uA8MIY: 3.2.3
nausiacgazdnalaty
29n (DDE)

A8aAz9ja:
1fincgIzngultyesn.

srecnaviwilvidia;
o 1ItORAVTY.

o 11180V IRcounVI Ly Sen.

Gunzdiu (gadssuzazcia):
o MUAinEgIreINwEUO AT I$9I819171) (RzdADUNIYesN WwnSIgndii.
[ o o P & & o ° o P
UI3EINIVTINIZeINL1IILTNIFI9N1] Kazilott GuTuddoulringg.

Svinaudvdintuarsamaa:

o FonciountdaN2YUS1ISI1NNIVINIUNDILKUNIE.

tdo3ditunaudamaan:

o UfigIniu

SUWIY:

2-106

2-107




0102219 2.5.2 (49) iigaw29jaaiucasmIy

0102219 2.5.2 (49) iigaw29jaaiucasmagy

dzwaaaruss miy

ulirajndi: 3. asduazuren

dzwaaaruEs may

wirajndi: 3. azduasuagna

wirajnggy: 3.3
sudnaznsy & v

NIVCVIUSWAADIN(Y
mg: 3.3.2 9aiing9)
0194 (DMD)

agiucggmg: 3.3.1.1
YAAU2UaNasNoY
(DMBO)

21893:9ja0:

1192 tgAuguinneneu/nLdo tyeniviumag.

grgcnaviwalvidia;

o @ b Y WO 2O a T 6 2
o 240n0znoy nAnAruwLINdge Wikuarendiy warvwgILINTY .

6 hon T

o~ 2 o Qo &
o NNFIVIFIMTI0LTEONTIN carinfuluiigo.
A0 (foery: 2ronngsjnazvIsttisundwWeauIuLl).

o

o NMIUNS

o

Gunziiu (grdssuzazcia):

2 '

o 1ITjoLUIN) MATINIROLAL.

P
- J

@

P by sy o o & L & L
o Q%UUQSU‘WU’I’QtTZﬂﬂ‘UU\fO, SUNZAIUIMNOUIDU NMAZUIKDN1) I S9UND.

Svinaudvdintucoargimoa:
o F1O0G0LNTIIIN2HUSE1ISIINNIWINAINUN DKL,

toyllunivdimaan:

o Od9InIU

2-108

witajndsy: 3.3 | MUEUIYswaad Uty adaucssog: 3.3.1.1
sudnaznsy & v me: 3.3.2 90dnde) VamIuzudnaznsy
€19 (DMD) (DMBO)
sSuwau:
2-109




0102219 2.5.2 (50) iigau29jaaiucasmay

dswwaaaiuasmig | oliiajndi: 3. asdvazuasu

0102213 2.5.2 (50) iigau29jaaiucasmag

dzwaaa uEagmag

wirajndi: 3. azduazuagna

uirajng9y: 3.3 | MUY WAIWEHIMIY | ad10FM19: 3.3.1.2 §
sudnaznsy & ® : 3.3.1 nwgadiv (DMB) asuagigady (DMBS)
A18aL9ja:

¥ a v o & &
§E]$U"IU]J"IT]J"I{]OODUOIJ (fRz201I9019).

wirajndsey: 3.3
sudnaznsy & v

NMUCHIYLWana1 S8y
: 3.3.1 nawgadiu (DMB)

aducgsoy: 3.3.1.2 5
azvagB19aiu (DMBS)

greanwatvidia:
o BU cazmnSmiier inunun cazaoudodifiutudSousazuiin tazen
niuszutududzan.

Gunszdiu (frdsgdzazii):
o oy s 0o s ad o 2 o~ o
o WINS0fUAsduasILINTUdRADUSTT  nAdUdoudisunuinnzney  2938U

& &
(RzIN2US.

Jvinwwdvdiniuargamaan:
o JonciosnId1MN2HUS1ISIINNIWINAINUND KLY,

gy ituniugimoan:

o Uf9INIL.

suwIU:

2-110

2-111




0102219 2.5.2 (51) iigaw29jasiucasmay

0102213 2.5.2 (51) digaw29jasiucasmagy

dswwaadwEgome | gliajnai: 3. azduasuigia

viojndse: 3.3 | mucygdzcwanaducsy | agwwcssmry:  3.3.2.1
o 5 o '

200N0:N9V & U my: 3.3.2 | dardaguinnsnsn/s9)

30dne990139 (DMD)

21am19 (DMDM)

Yzawaaoiu@eme | giinajna: 3. azduazuigiii

ulirajndse: 3.3 | muYuscwaadrucay asgwucasmiyg:  3.3.2.1

guinnzney & u uny: 3.3.2 | drdagudinaznsn/s9
3adnes90194 (DMD) 2100119 (DMDM)

Alrgaszsja:

viuWoguiinnznsy/seigniynrgua lmacgie nudosinny/iny/2sunis.

srwaviwalvigia:
o 900, NMUNIRL29IFIMSIA.
o tdocondin.

Gunziiu (jrdssdzazcia):

o sulinnznsu/sedanmyiid Deuodaavidudunsaiucnuwiniuy, fu cazdo.

o Oxnnouguiln cargmdeiiardgtulsuturndyie Byiu swmawtdicin
nugnfiutd.

Jvinaududintucaargaman:
o JondiounitdrnN2yuS1ISIPNNMIVININUNDUIKLNIL.

o

& @ °
gy ituniudimoan:

o Uf9INIL

2-112

SUWIY:

2-113




0102219 2.5.2 (52) iigau29jasiucagmagy

0102213 2.5.2 (52) iigau299a91ucasmag

dswwaaaiucasmag | mirajnai: 3. azdvaszuvisua

JzwaaauEagmag

ulirajndi: 3. asduazuren

ulirajng9y: 3.3 | MUY WAINUHIMNIY | aIIUHIMY: 3.3.2.2
sudnaznsy & ® :3.3.2 9adnd990139) (DMD) | ducasdadnviuzudn
azn9y (DMDC)

wirajndssy: 33
sudnaznsy & v

NUCVIUSWOAIIU(IIN Y
: 3.3.2 9aiind9jynaj< (DMD)

a91u(IYMI1Y: 3.3.2.2
ducazdiadnvinzudn
nzn9uy (DMDC)

A8ATja:
Ay wazdrmédnguinngns.

grenaviwalvidia;
P =] & o O a a o & 2 &
o ngzduduniulutud3oueudnngney, asduesduidndiuein wdusy

u139).
o sufinnznsusnarfndndulugoniund ol m3goInauds Uyl

o o

Gunsziiu (frdsadzasziie):

o onuiuniwfingonarivaruwiilueuinazney  deudtdhiniugiumon
nifinnzneugetulugudinnznsy.

o dg10mngsnmeiinazneulunaslgndy.

Jvinaududintucaargamaan:
o PONGouNITINN2YUS1ISIIINNIVINAIGUNDILKLNIL.

gy ituniusgimoan:

e Uf9INIL

SUWIY:

2-114

2-115




0102213 2.5.2 (53) 8102970910818

0102213 2.5.2 (53) 191029709108 M1Y

JziwaaaruEsgmay

wii193ndi: 4. tazd

dzwaaauEagmag

wirajnai: 4. taydy

ulirojngsy: 4.1 29
30 & ngUAaLmaIY

NIWIIYZ(WanauLY
m19: 4.1.1 nuguia
(SDS)

asiucgsmg: 4.1.1
nauguia (SDS)

wirajndsy: 4.1 2a
0 & nUtmaY

NWVIYS(WANDIILHY
m19: 4.1.1 mugula
(SDS)

aougsMIY: 4.1.1
nauguin (SDS)

q189c9ja:

UInSunasinggjniussniuy.

& o & n_ o a ¥ P a v Lo b
NIUOSUCTYININI28)22U U1K Zﬂ”ljlﬂ\ClﬁmﬂllajeﬂﬂEﬂﬂ'ﬂ”lﬂtﬂj?\l'ljﬂjﬂ"IOUg’l

grecnaviwalvidia;

o Driindugnciiu.

o Snzzqondnlauuzwiunt nASRNIWNZUA.
o MDY NANWTNCZIL.

o lonmniilaydazyul

Gunsiiu (frdssdzazcia):
o zwiwzgllalFyzvinorudsntwndgulgEung.

0 cRzdipnsrucsulg).

o 00IUDINKILINTY29IV1LYNT.

Jvinwdvdintuaardamaa:

o USnumnaoluuIo Kaznowundg.

gy ituniugimoan:

o Uidn

SUwIu:

2-116

2-117




0102213 2.5.2 (54) 9102970910390 1Y

0102217 2.5.2 (54) 9129909108 M1Y

U waadIuEReug wii193ndi: 4. tazdn

dzwaaauEagmag

wirajndi: 4. taydy

aswucagmY: 4.1.2 Gu

uli193N999: 4.1 39430 | MUCVIYLWAAIIU([Y
Ginéay (SDD)

& Nty 019: 4.1.2 Gudinday
(SDD)

wirajndsy: 4.1 930
& VA M GV

NMUCHIYLWOaa108
m19: 4.1.2 Gudnéa
(SDD)

asucagM19: 4.1.2 Gu
@in&19 (SDD)

2183c9ja:

203U & ;g tges DBudnéagenutionii.

grecnaviwalvidia;

¥ o o PN o & & & A o &y
e UINUNILEZINCWAWIASUAINOY, 201U9 (/LIS UJUINU WUNDY.

Gunzsiiu (grdssdzazcia):

vUndivesunsinnIgay tazwnIuzeInNzS8ussnuensinmig augo
203U wRzwInIuzarfniIR1y mA0WIN SUA U,

Svinwwdvdiniuagamaa:

o FondiosnIdanN2yuS1I831NNIVININUND KNI,

gy ituniudgimoan:

o Uf9INIU

SUwWIY:

2-118

2-119




0102213 2.5.2 (55) 8102970910390 1Y

U waaaIuKevIg mirajndi: 4. tayd1y

0102213 2.5.2 (55) 191029709908 01Y

uirajngsy: 4.1 39 | MUUYIYLWAAIWFIIVNIY | A21UIVVNY:

413

30 & naitmeaw : 4.1.3 ginmdanajoag (SDM) dginidanajonag (SDM)

Jdzwaaa uEagmag

wirajnai: 4. taydy

q189<9ja:

AN NINoI29UNITNNIRE NIINMIL.

witajndsy: 4.1 39
0 & ngUtMmaIY

NUAHIYLWAaa10FUY
: 4.1.3 gindanajmag (SDM)

aoaucagmiy: 413
dginidanajonag (SDM)

granaviwalvidia;

o gdnn, HNARLIINVITOU CAENIUNINIL29IE.

Gunsiiv (grdssuzazcia):

b o o ¥ L e¥ & - PN . 5
° EUS?O?U/U]”I:]U”I\CUJCJ”IUUIHEU@j, 29U200)1N1)[NLIUITUI1UINCUU

GytutulndninnedodgulgEunileinasdussnuen esuennii.

Joinwdvdintuargaman:

o JondiosunidrnN2yuS1ISINNNIVINIINUNDIKLNIL.

gy ituniugimon:

o Ud9InIu

2-120

sSUwWIU:

2-121




0102213 2.5.2 (56) 19102970910V M1Y

0102213 2.5.2 (56) 81029709 1U(IYMN 1Y

Jzwaaar uEagmg

uli1ajndi: 4. tayd

uilajnagy: 4.2
w o b o
Uasiudy & naundiv

n11]((l]jU$[mnﬂa°lJJ[ﬁﬂm1ﬂ:

4.2.1 nauidigmeaae (SRC)

aowucggmig: 4.2.1
nauidijmeale (SRC)

dzwwaasiucggmig | ulirajndi: 4. tajsng

wirang9y: 4.2 | muajdsiwaadaucemIg: | agaucsaoniy: 4.2.1
uasindy & nawunidiv | 4.2.1 nawdigneaas (SRC) naudignesaae (SRC)
A18AL9ja:

tafiuAu/mundiudignzate.

grecmaniwatvicia:

o MUNZRUIIMEIVWINIVE.

. a;)’l,lJUUﬂeejt.J'nL"’ijjzij

. smmuuuaawccajumuwjjw

o Buisy, mun.,mauaejmaj n3Ruciou.

o us3dueegingdundizegadwiisunaty 8xfinenensaruwin 03 sax
vietngndiu.

Guncsdiv (gadssdzaziia):
o ln3gniidpmraiwsinineolgpinnidocau.

6 @ as

o (JedD3nzrqdnyaundolaidneninzaid.

s

3vinaudvdintucaarsimoa:
o F1ONG0LNATIIIN2HUE1ISIINNIWINAINUNDIUIKLNIL.

o~

tdoyditunausamaa:
e Ulggniuy

SuwIU:

2-122

2-123




0102213 2.5.2 (57) iigau297a91u(38 Mg

0102213 2.5.2 (57) iigau299a91uc3amag

Jdzwaaar uEagmag

witajndi: 4. tazdn

wirajnggy: 4.2
w o 5 o
Uadiudy & naundivy

NS WOaa WY
me: 4.2.2 nauguin (SRS)

a91uIsIMI19: 4.2.2
nauguin (SRS)

U waadu[a vy wi1a3ndi: 4. tagday

wi1ayng9y: 4.2 | nUU)YSwWOad A adaucasmY: 4.2.2
dasiudu & naundgiv | ;mae: 4.2.2 nawgulo (SRS) nauguin (SRS)
J1gazaja:

o 5o ¥ A Lo b o
ﬂDﬂUS‘WO&‘LU"IOSUlHUlJﬂ28jS"mf]ﬂUUﬂmﬂU['ﬂSU/ﬂﬂUﬂmUijjw.

graaviwalvidia;

o sudnaziiuseufofiountdty, Uitjou mAvdazduazuiunn.

o UIMuAoivgusInmIv.

Gunsiiv (grdssuzaszcia):

o lomncioniuidignziscluds).
b o v o o~ Y
o lamniidozzgmutfivduazfnduammnigciuiss.

Joiniudvdintuaargaman:

o UWiSnumnaogw10 waraoINSg.

(o9 itunaudimoan:

o Udin

2-124

sSuwAU:

2-125




0102213 2.5.2 (58) 810297091038 1Y

0102217 2.5.2 (58) 1ig1u297a91U(I8M1Y

USwoaouEamag | miiajndi: 4. tagday

Jdzwaaaugamay

wirajnai: 4. taydg

wirajndsy: 4.2
w o b o
Uasiudy & naundiv

MUEYIYLWAaa1U[I0Y:
4.2.3 saguanum) (SRR)

aouIBMIY: 4.23
saguanm) (SRR)

wi1ayng9y: 4.2 | NMMUCUIYSWOAIIUCHYNIY: | 91U (IINY: 4.2.3
dasiudu & naundiv | 4.2.3 sssuanumg (SRR) sagancmy (SRR)
A18aL9ja:

a v A b o
EJ’]DSSUEEL‘]J’]EEU’]jC’HU&J"IC’]"IIJE’%SU/J’]"IUJ’]ZHU.

gracnaviwalvidia;

o MUNZAUIINUIVWINIVE.

o nownNEsItwsI.

o usyfuesitigddundesiuidintisunaty Sxfinnensazuiwin n3 sax
vIpThendiu.

Gunsiiv (grdssuzaszcia):

o lonineidiaucisuaziinzaru Dgs.

dvinaudvdintucaargimoa:

o FONci0sNIT1MN2HUS1ISIIINNIWINAINUND KL,

tdogitunaudimoan:
e Ul9gniu

2-126

SuUYIY:

2-127




0102213 2.5.2 (59) ig1u297a910(I8MN1Y

JswaaauIe vy | Ul19JNG: 5. 9USNIVAVAUNIVAIASAY

0102213 2.5.2 (59) 810297091038 1Y

JLawaaausmig | uli193ndi: 5. 9UsNsVAaUUINIVAIALAY

ulinajndee: 5.1 | nucUzscwanawgomIg: | aguEsmIg: 5.1.1
#1891239V 5.1.1 daedcdou (TTD) d1ddau (TTD)
A19az9j0:

2 & e
zjﬂmmmeuci]cﬁsulmmu.

grecnaviwalvidia:
o Y% & ' 2 ad o
o Ji  wazmdnmiwny  awdngutddovsyy  Twgolazqudy  masAU

'
o

' & ad ' A o P &
Wgo3az0dy, 2yund2Aucgnociuuramnuaniusi 1118&umy Gino.

Guncziiv (gadssdzazii):

o Jucudg10003NIWNU0ULE].
o lonmniidigaziinduolyycouisg).
o lomncingdomncludgs.

dvinaudvdintucaargimoa:

P
3 2

o JO0G0sNATIIN2LUSE1ISIINNIVINAINUNDIUIKLMIL.

tdoyllunivdimaan:

o U9y

viinayndse: 5.1 | nucojUzscwanuaemIY: | aguRsMIY:  5.1.1
7189125329V 5.1.1 daedcdon (TTD) d1scddsu (TTD)
SUWIY:

2-128

2-129




0102213 2.5.2 (60) 8102970910V IY

0102213 2.5.2 (60) 1ig1U297a99U(IVM1Y

UswaaauIemIg | 019 N 5. 9USNIVAVYUNIVAIASAY

wirajndsy: 5.1 NIVUYIYLWOAIUIYMIY: | ad1u(I8MIg:  5.1.2
J197213329) 5.1.2 §0189aa9n (TTF) §d1930a9n (TTF)
J1eazaja:

Sonutioviinee il 9UA01) NAYNISNSSN.

grgnaviwalvicia:
o founudIundizelsinin waretnuin Eauu.

Gunziiu (jrdssdzazcia):
b o P oo PN v &
o J1gIRTIoVUSNiINIWIRINUGELTESEUn3.

o lomnindusiiyimniudisciuds).
o lomningdomaciulgs.

Jvinawdvdintuargamaa:
o JondiounidrnN2yuS1ISINNMVININUNDUKLNIL.

o

toyllunivdimaan:

o U9

USwaaauRemIg | v193Nui: 5. 9USN9VAUYUNIVIIALA[Y
wirajndsy: 5.1 NIVUYIYLWOAdIUIYMNIY: | adu(I8MIY:  5.1.2
719212229 5.1.2 §0189aa9n (TTF) §d1930a9n (TTF)
sSuwIU:

2-130

2-131




0102213 2.5.2 (61) iig1U297a91U(IYMN 1Y

0102213 2.5.2 (61) igau29j)asru(IsMIY

dziwaadaruEsmay

Ul193NI: 5. ULNBVAIUYUNIVA1AL A

winayndsy: 5.1 NIVAVIIYSWOaI1UIY agucsIgmY: 5.1.3

U191212229Y ma9: 5.1.3 dracagmae/ Jrgcagm19/4nviaarg
fnvirarg (TTM) (TTM)

QAr8az9ja:

J189129UTINNIRAIY MA (KUY,

grenaviwilvidia;

o (Angdomn, Nunreeeiiu md twloiid.
o 0DIWSVISIZYIBININ, NUFNTLI) NS NIWNIRIEIR9IE.

Gunsiiv (grdssdzazcia):

2 v & 3 s ' & & ' a
o GEUTEEEUNIUIVINCULETIVTILIRLADUMNYY) I ElunoIugI) Tunudio
{

stininnTuoauabung.

s By

Jtinwwdvdiniuargamaan:
o JondiosndrnN2yuS1ISININNIVININUNDIUKLNIL.

Y

tagyiituniaudamon:

o Uf9INIU

Jzwnaa g mIy wi1a3ndi: 5. 9USNIVAVYUNIVAIAZAY

mitajndsey: 5.1 NMUCHIYLWOaa10ge asaucagMY: 5.1.3

J192132291 m19: 5.1.3 Jrecagmnarg/ Jrgcagmrg/fgnuiaale
finviraag (TTM) (TT™M)

SUT19:

2-132

2-133




0102217 2.5.2 (62) 19102970210V M1Y

0102213 2.5.2 (62) ii810297091U(IYMN 1Y

USwaaa1uHemIy vli193N4: 5. 9ULN9VAVYUNIVAIALA9Y

viinajngge: 5.1 NVEUIUEWOADINERY | a91U(FIIMIY: 5.1.4

#1891239V 19: 5.1.4 sangandoliu | sanyaudoiiudy (TTL)
&9 (TTL)

A19az9ja:

sndiwazeeud Iz nuaruwdeuInucnndindinutas/m3ien

Eioutine.

grecnaviwatvicia:

o MM/ Rngdamo.

Gunsiiu (Gadssuzast

Jea):

o udunzaiwcnnuduesy wazdSutgEums.

Guncsdiu (gadssdsast

J9):

o JONG0uNT1IN2LUS1ISININNIVINAINUOND KLY,

tdogitunaudimon:

o UlioINIu

UswaauRemIgy ulina3Nnai: 5. 9ULNOVAIUYUNIVAIALASY

ulinajndee: 5.1 MVEOIPUSWONIWIIY | A9 IWRVMIY: 5.1.4

71891253290 n1e: 5.1.4 sanqaudoiu | sanyaudoiiudy (TTL)
f9 (TTL)

sSuUY)19:

2-134

2-135




0102213 2.5.2 (63) 1912970990V M1Y

0102213 2.5.2 (63) 18102970910V IY

Uz waaaruEem gy viinajnai: 5. tisjdusruniuar1ALIoY

witajndsy: 5.1 Jrwdu NIVCVJYSwaad I8 adrucasmY: 5.1.5

gIUNIVIIALTA9Y m19: 5.1.5 Uagyuindae Uagyvindas (TTV)
(TTV)

2183 9ja:

J1891r9UMIUNIY LUK ILNCUUEIUIINNWdndIze1digs.

srgcnaviwatvidia;

o MuiulngsWnWIADUYIUILIDV LAEYNCIDUTALLLUUTIU.

Gunsdiu (frdssdzazcia):

o lomningdnmnndgugEumacuis.

Svinwwidvdintuargamaa:

o FonciounidarN2yuS1I831NNIVININUND VKNI,

tioydlunivdimaa:

o UfigIniu

2-136

Uz waaar uEgmy viina3nai: 5. (i9)FusruNIVIIALI9V

wiraynggy: 5.1 drgdu NIVCHYYwaad1uIe agaucagmg: 5.1.5

gIUNIVIALTA9Y o19: 5.1.5 U1g9uindae Uagyuindas (TTV)
(TTV)

SUwWIU:

2-137




0102213 2.5.2 (64) 181029709103V 1Y

0102217 2.5.2 (64) 19102970990V M1Y

dzwaadr usagmay

wi1ajndi: 5. (89)FVYI1UNIVIIALA9Y

dzwaad uEagmag

vli193Ndi: 5. (699FVY1UNIVIAL AV

wirajndse: 5.2

MUCUIYL W[y

agiucggmg: 5.2.1

wi1ajndsy: 5.2

NMUCHIYLWAaaI1U[Y

ag1ucggm9: 5.2.1

s1991u6n & u119: 5.2.1 s195udngn s19fiuaniinviiale
dINuvuIg0IuMN I viraae (TRG) (TRG)
A8z 9ja:

s107IUAN 1z gnfiulaytininie.

grgcnaviwalvidia;

° aﬁmcmn’ammummm

o
P

o MUNIWAANCLITLOI7) (FNntd).

Gunziiu (gadssuzazcia):

o o 5 o ¥ Lo a A o -
o S’IOTUJDTI’%%U%’I.U’IOﬂSjﬂUﬂJ’IU]’IUE\CO (T WUISOIIIN29I0UMNIUINYLRIN

21913,

>

Juinrudvaintuoad

o PoNciounId1NN2JUS1ISIIINNIVINAIGUNDILKLIIE].

maa:

tagyiitunaudamon:

o UlioINIu

s1991u6n & m19: 5.2.1 sq95iufingn s19fiuaniinviiaie
dinuuIgn1un g 1219 (TRG) (TRG)
sSuwau:

2-138

2-139




0102213 2.5.2 (65) 1810297091039 1Y

0102213 2.5.2 (65) 19102970990V M1Y

U waaaIuemIg viinaynai: 5. (isjdusiunivarazasy
uirajngdge: 5.2 NIVCHYYL WA IUCHY a21U(IYMIY: 5.2.2
s1951u6n & 0119: 5.2.2 GINVUIYNIY ginougnIumnIg
YINvUIg0ILNIY "9 finuvia 228 (TRP) fnuvinarg (TRP)
2183c9ja:

o

gnAtacdn waz/mIGninnfiniiay Qe/ndu.

grecnaviwalvidia;

° aﬁntmomnmuw’nmmz.
. . o e w Ot & aou ba
° UﬂmﬂjmijUﬂJSUﬂjOﬂ‘UﬂUm&ﬂUJJ’IEJm’IjE‘,JTﬂTIEleU]S]U]J’IJ’].U.

Gunziiu (jrdssdzazcia):

2 )

o Aba o o A @ , a o ¥
o ﬂ‘ﬂlJEEﬂJZlJ’IZﬂU'E]TmSjC]Uﬂ2U2E[JJlJ.lJE]O’I.U%jj‘ZiJﬂ’IlJETIOS,UOEU’IO‘EO.

o o

o & o 5
o ugnumwmummmmnaj%zjusumzmummuw’nm’mz.

o

Svinwwdvdiniuargamaa:

o JondiounidrnN2yuS1ISINNNMIVINITUNDUKLNIL.

A @ °
gy ituniudimon:

e Ul9INIu

2-140

UsSwaaauggmay ulina3nai: 5. (i93FVLIUNIVIIRL AV
wirajndsy: 5.2 NVVIYLWAADIVAY a910(8MIY: 5.2.2
sq19fiu6in & mI8: 5.2.2 INvUI90I dinuuIgnIunN1g
dINuuIgnIuNn g "9 §invi1 2 (TRP) fnuiraig (TRP)
SUwU:

2-141




0102213 2.5.2 (66) 1ig1U2970910(IVM1Y

0102217 2.5.2 (66) 19102970990V M1Y

vi193ndi: 5. (699FVY1UNIVIALA9Y

USwaaaIuemIg ulinaynai: 5. (899FV8IVNIVAIALASV
witrajnggy: 5.3 naud NIVCVJYSwaad I8 adaucgsmg: 5.3.1
(Huccvy2993128990 ne: 5.3.1 ScduccvIge) dcduwvyzearas

2132291 903219 (TLW) 291490319 (TLW)
q183c9ja:

SFucygegnazasunIutioniiiniginem.

grenaviwalvidia;

o MUjucdIzejdudieinio.
o MIUNZNIRSJUIWINIVE.

Gunziiu (grdssdzazcia):

o & o @ b 5 o 2 & o
o SFUYIZ9IINLIVVITINY/OONUVLUWGIU (z vl Tuniucuz i

o & o @ L 2

suz. lemalunungdomacuiglnuszwisunlsa) war nguaulue

M58,

Jvinwdvdiniuagamaan:

o JondiosunitdrnN2yuS1I8IINNIVININUNDIIKLNIL.

tagyiituniaudamon:

o Ud2InIu

Jswaaauggmay
wi1aynggy: 5.3 naud NIVCHYYwaad1uIe adrucasng: 5.3.1
(duccvy29921a899V e 5.3.1 Scducclgeg Scduanyze)aras

1213291 907219 (TLW) 2914903219 (TLW)
SUwWIU:

2-142

2-143




2.6

(1)

()
(a)

Aza199j029INVIa0Uziinajn
gunsugeINIuUzAdnogn
nusgondnn:d

o O 2 o S o A s
0wy,  UAoU28131)  (RQURINEEUNIg),  zTuazuei
(ROUTIN Rz 20GNVY), 103879 waz NMunoUnUNIUEUISU.

NUPURMONIL IGUzBToNUSImonctosntdIe)iiilnN0. 2unsurClU

2 PRV &
thazy tSagn L.

>

HuPUonIzUrnsutioudionil 1 du «ax Indgon 2 duloy I
° ) o~ A& % o o ' o~
Mccolge) TwAnmutiszenytSwsugzeny 2.6.1 indgonciiaziy
Agydcuuts unIudigon Az N8INELsU.

O ®
SO &

u 29930

Y

(190U

(:) : diowiagiy (:):ﬁnﬁnuan<:>:ﬁu§uﬁn

suszag 2.6.1 dacongnaniigludazegdivgudamaa

2-144

fingmondifi 1 noudjgzwizaiciojeord, soudif 2 wliuld iy
n1gidieiwgoufiovind Ut LuEuiingsudisslinao ufisBovtiunag
fisw. Ausudndnounautiu 75 nu/gy (f3dmiuduasuazdyiy
§ Wikaumufinazusuindats.
soutijesInudonc i diuLBitnazmdginnul tumaginnud
W(inu). ndmoncaariiuaiietdivinieute tunwindsy
Ty Bymudyuiitdazyidlunnyan 3.3.1 deudznsududivioy
neiile  srfivwgzwwesjnoluumuiicingy. WAL Ihdnnud

Pl

0 8 210 ;g td Wi 18Rddncemiontacdo.

&S a ° s a o
(b) 0=y (6Wng), NQzUWI, (AT 2UONNZNSV/N
NN tRmonnouiRumutiounidlnanul g

£

' & O a ' 2 P&
ﬂﬂmzuzu@giﬂUUﬂ.2Uﬂ8u28ﬁﬁuu3mUDOjﬂuUUtOQSQtOQUU:

RAugudmonaz tdnidnfidsessrniiazdmonneuniudigemnudo
31t0eBj0uaecdunungsy was nudiuiden3nlucauon.
Auudmonaztio)iddrvmndncdistiiniugmonsinognaaazea
lnuiiotdudotiunilagdnii Deniudunigae Dnomegusn.
ingmonuaazdiuae tddvfAndeutessinuinddulnediniun,
0213 3.3.1 doudsnsunacdiv €Ay MIWSULITIFAIONIY S0
€00

2-145




(i) Nmuswonazein

RAupudmonazejnes uzbdnognnwsmon tounwwdnigiie)d
HdndotSmucoaralensioinnuumdoaiuniuazejniide]
nugonazejncutdrndues niuiianmindmondudy 38y
neugeINULBinEUtERINntSER.LT.

Hugudmonaz tEuzddinoniioaréyesiniy goutinougUnolu
Usolw wxr  surnsunowwusatwarfiogtdngniudsrangtdlu
suzizin) 2.6.2 eSuusfivnoruusntuWienfupugmon wax o
8178 Eun.
souenUsuiiaztimiwmisiiodmonivciuduiivdmwoy s
Jziwngejnowugomiy, (g lonmu,  203u0geImudztdn
ojntuxtiazdidnouiy 50 U disnoruUsnty «Rr QTUWNI
Suqey.

HugudmonaztioNdiuMmeUuEiaraoURunIuESy: il e
0 1Ry aowdgoniy. Jrwngsinoiuumaluwn oau
My 1 aowuumuaz idmiologdmuminzy 2.5.2 (1) -
2.5.2 (66).

Wunfitod iy, nmunannidiareinlziieidusain toudymiu Ja
A1UPUNIWNDONIWE .

simognlniiindEuazmdry C war D muitdarytduningai
3.3.1. muinaducluasidIomunoiuigumisicin  Tnudnu
01021 2.5.2 (1) - 2.5.2 (66). Ingdionnouesivivdi) axe3n
nyofiunoruRumIsicingy.

2
¥ e o [

k4 & v @ A °
2yui thHuniuatiues taduinega tucuul s Unwggon.

2-146

o133 5m @
A IESUCE:S1)
(@) w1y Eﬂsu[%’an: 0 n'mauaa@
_‘ } . < >—
Jjuccygea
5m | 10m | (9790 30m) | 5m
T g T
930
- RN v
(éigquue
O :»osviiazty Ky
sugza) 2.6.2 wuuaranudzilinain
(i) MuSIMoNYNEY

(a)
>

& ° a ' 2 o o A a &
SunsuoINPUMUIoNNE VLU TideBdnmumaniuicingy

L Ay vo o v & Eo o O o @ e a
QI tEMINtSquy. Tuonuiindsrorneuesdztidnognéiniuiiv

o P Y

201U,

e

WM UANLIN

NnuPUSonaL Gidongurguwis Tuneudjgeoniu.  Nnuone)
b A o o A& oo v & oo o o~

Jrgunisninaniity waz dnuritediamduloudimutuge) ny

2
o s

IYWONALOINEILIIWLI.
fAupuiiazdgeddoniudmonfioijacde)tdaouaommd  tay
nenjuSsRdssnuiiedimonarejntunNgLmL.,
HUUSWoNaL IENoNFSUNIYJULUIILWISSINDILLIUMILEL
idnowsuts) «ay  esunjsnnziiuiivandulnudinn

PNnIiingsdutuandnio.

2
S

Ay s o o & ve o & o o .
2U]\COCIWUJ']ﬂ.U’I1JU’QS‘EOUUU]TIC2’ITUEEUUUJ8.UTI’I1J§]’]UN']OOFIJ’]EEU.

2-147




(b)

(c)

WILEINWAIWPUTUMPNGSL 1S90 Urg15u

HnUPUoNIL IGidnneIUrguwis Tuneu e oL, nudn
Urgy NidienfinanfitionulngdniuniuaiuunganiRLuL.
Hugwiiardeddonudmonfiodecdioidaovaoumd)  wax
nenjusicieniudmonciisguonare g ungzouaL.

k4 Ay v o o & v o AR o s '
22U afiuMmuiuay iduiines Turuul s UNUKIoNEnKL.
wwnJINuinednmnsSius)

HuPUSonaL iidoneurgiwis Tuneunudigzonl.  nmudo
Urguneminaniidiemnuinedinuniuauiuamdmon. AU
JunoutdESunududufivdnmondistinfmadiimniotdfinasite wax
geamiuiisjugssudo.
Huguiiadeddonudmonfodacdioidaovaoumd)  wax
nenjudsidiesnuiiomonarejneungLouL.

£ yui tEiun e [EduRn ucuuys unaudmondiney).

(2) Snnwduin

(iv) nmuondnnzi

(a) oAy, JA0UENNIY  (RQUNINLIY  (Aung), wdy
AzUIwL (AOLN 1Ry 2u0n0znau/h), 103d1039 1z 83
Jznoy N1UL 0.

o o % O e 2 B b o @
UﬂgﬂlﬂaO'ﬂ3\cOU25(:]UOmﬂ.UU'IOﬂ'IO@.UUElUSUUmanﬂ .

2-148

> UWiowewadunt A o D Tucuudsunugondudsd (Usiwoi-

1) G9itdsvcnydl suswny 2.4.1  wiwdiirdocnazsos
(1ny). UWiowae “A” nSuoiinogniinoiu
deognugnonlugoldiniodiv.
Uiegusrfiviulnumdngofivdyicinguluciaralwnoitojneas
veniideejnoruigumietiviis . tuhasloinognlaonmnmado B m1
D fAupunonniastie)idducuuieIndsrddioniudmonareIn.
fody  cuuweURtddmonuuLlutdRLan i3 susLang
2.6.3.

4 & 2y

eyuinduind)Tucuude unusngonaz tidlao  war  szgulng

]

Qo

NuBDURI T “ SoQrepunusgondudsa (Yrawaii-1). Gogddydo
AM8PUINRCLU TR0 ST suszeng 2.6.4.

(b) n£33 (ung), NAzwwLl €L 2UGNNZNS/N
o o P o o Py i B A o @
iingwonas tdd=Adomuuiniinoquiiisduinoin.

o

o &Y o X o o o
umnmmjcﬂuniacwn 0z (WU (KT NIWINJIINUNIUSLWIY

- Ce

a &

NRo2uudnaawudytu  “cuvdsunmunanniclusinfntuwIingsy

2 Ay o 2 ' A& A&

82, MUNtGaeengtS sugsing 2.4.2 293UMLinc. 1611299
E A o 2 v o ) &S o

ANRUALEUNIEAg) tGTLAn Tualwnweion “3-2. nedy (Au

019).

“MIUIEeEY” § “omgurtgesn” culdduinTutiy “4.nQzuenr”.

' ' I k4 o o~

Musvcozdndsidu2yutunudmir ©r  onuey. (o

by v o ' ' 2 2
cuuUs LN taSone ULt LU tdRzen) STy suszeng 2.6.5.

2-149




2
° @

ASo @ o~ ° 2o
eyuiiduiind) ucuudeuniugonw kol war  Srguloy

nttudI “Sodwpuniudigonidudear (Jzwai-2). Hogig
JnQveutgriioclutdszen Sy suszen) 2.6.6.

(i)  NMIUFIYONILSIO [LATNIWKYOOJNCFU

indonas dLddionuuinfitoduidiedufinogn.

> Oufinidy, eowRumiy, sLon wQr F0unoURuNILE] Ty
“uulsunIudonareIn & nwdmongndy’ mUitdsens
13 sugzing 2.4.3 293tazI0.

> sl tidniwd=ndod1ySunoy, Indgonezdstdiajuusn

' v A 2 2 o &
19920 tinenjudwaowudsatw.  Gogdiy  cuulauintd
JuiineuuacdugzenltSy sugzeny 2.6.7 €z 2.6.9 muaadiv.

ot

b oo o ® ' 2 4
eyuiitiemuiuiinaoruunisc iy idssgulunnzan 2.6.1. 2yu

v

Ay ve @ o o ' 2 oy R o~
#eiufindy lnuure udmgonu iUz tWdmo «ay axguet “Onate

PUNIWIPONLSIN” €z “J0WPUNIUKIPIOINEY” (11U,
Aoglydnaieutyriolucugstngtdty sugzany 2.6.8 war 2.6.10

011U,

2-150

suasun) 2.6.3 fadayuuvwsunaaniusarntad)syuisc

2-151

a

a2 (Uzcwa -1)




REPORT OF ROUTINE INSPECTION (TYPE-1)

DATE 8/Aug/2012 ROAD NO.  |National No.9
INSPECTOR [Honda SECTION Km: 110 to  Km: 160
PROVINCE |Savannakhet PAVEMENT |Hot mix asphalt
DISTRICT Palanxai POSITION Leader
(1) Summary of the Lengths by Condition (Km
No Ltem 110[t0]120] 120] to[ 130] 130  to] 140] 140] to] 150] 150 to [ 160 Total
. A|B|C|D|A|B[C|D]JA|B[C|D|A[B|C|D|A[B|C|D||A|B|C]|D
1 |Carriageway 4141 L[ 133 [3[1f6]3[1[of4|3[2]1]7[1[2]0f 24] 14 9] 3
2 |Shoulder Sl2f2ftrfs)2|1f216f2)2)10fs5f{2f{2jt1f6|2|1|1} 271 10[f 8 5
3-1]Slope (cut) 3131314 23f1fs)2f(2{1§7)1{r{1y8Jrf1jof 27] 9] 10] 4
5 |Ditch & drain S{2p1)25(2] 12043 1|2]4]4]|2]0)6]|2]2]0]| 24 13] 7[ 6
7 |Drift & causeway 9l0Jo[1J10)0]0f[O0f10j0[O0OfOJOo|1[O]Of10[OfO] O] 48 1 0] 1
8 [Retaining wall & masonry | 8 | L[ O| 1|7 L[ 1] 1J1000[0)OJ10[{0O]O)OJO[1]O]|Of 44f 3| 1] 2
9 |Traffic sign 6212[08) 1| 1{of7 1|1 1}5]|3[2]0f7[2]1]0) 33 9 7 1
10 |Guardrail & guide post 41113 [206)2(0f2]8]0[2[0fs5|4f[1]of7[0f2]1 30] 7] 8] 5
11 |Lane mark 7{rj2108f1|1|joj7{2)1|jof6|2|1[1)9|1|OfO) 37] 7] 5 1
(2) Breakdown of the Conditions per Km
No. Ttem Km: 110 o [Km: 111 [Kkmii1t o [Kmi112 Jkmi112 o [Kmi 113
. 111.3- Crocodile cracks
1 |Carriageway A C [Potholes (LR) L7 WL 112.3
2 [Shoulder A A B [Depressions (L) 1124
3-1|Slope (cut) A|Nil B [Minor erosions (R) | 111.7 | A|Nil
5 |Ditch & drain A C |Large pond (L) 111.8 | B |Partially silted (R) | 112.6
7 |Drift & causeway A [Nil A [Nil A [Nil
8 |Retaining wall & masonry | A |Nil A INil D|Collapsed wall (R) | 112.5
9 |Traffic sign A A B [Dirty (L) 112.2
10 [Guardrail & guide post A A A
11 |Lane mark A A A
No Item Km: 113 [0 [Km: 114 [Km: 114 [ to [Km: 115 [ ]
1 |Carriageway A B [Corrugation (LR) 111]4445_
. 1142 -
2 |Shoulder A C [Rutting (L) 1148
Slipped soil on .
- c 113.5
3-1Slope (cut) shoulder (L) ANil
5 |Ditch & drain A A
7 |Drift & causeway D |Serious settlement | 113.2 | A [Nil
8 [Retaining wall & masonry | A |Nil A INil
9 |Traffic sign A C |Flaking off (L) 114.1
10 [Guardrail & guide post C |Fallen posts (L) 113.7 | D|Fallen Km post (R) | 114.0
. 1134 - . 114.2 -
11 |Lane mark C [Slightly worn (CL) 1136 B [Dirty (L) 1144
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REPORT OF DETAILED INSPECTION

DATE 3/Sep/2012 ROAD NO. National No.9
INSPECTOR |Toyota SECTION Km: 110 to Km: 120
PROVINCE  [Savannakhet PAVEMENT Hot mix asphalt

DISTRICT  |Palanxai

Item | Station . Defect | Length| Width | peptn/ Area | Volume .
No. | (km) Coordinates| L/ R Code | (m) (m) |meizne Number| m2) | @3 Rank Description
X| 432,813 Developed from last]
4 112 Y| 813,001 L DCE 15 1.0 0.8 ! 13 1.20 ¢ inspection (averaged size)
X| 432,885
111.4 LR | CBP | 08 0.9 0.07 17 | 122 | 0.86 C .
) Y| 813,102 Affecting only surface layer]
1118 X| 433,165 (averaged size)
) Y| 813,491
5 111.9 z :?i:i;z L | DDBP| 12.0 3.0 1 36.0 C  [Covering on carriageway
6 112.1 z ;?j:?:; R |DMDM| 1.0 1.0 0.1 1 1.0 0.10 D |RC manhole cover is missed
1 112.2 z ;?z:g:? L |CBCC| 35 2.5 1 8.8 B |Crack width = 2mm
8 112.5 X| 433,251 R SRC 1.2 6.2 1.5 1 74 | 11.16 | D |Need tructi
. Y| 812401 . . . E . eeds reconstruction
X| 434,102
7 113.2 Y 814:()93 LR | SDS | 10.2 7.0 0.5 1 71.4 |35.70 D [Needs reconstruction

Special awareness to safety

Km 111.9 DDBP: Urgent ditch clearing is required to secure traffic safety.
Km 112.1 DMDM: Setting of warning sign is required.
Km 113.2 SDS: Setting of warning sign is required.

CODES OF DEFECTS

1. Carriageway

1.1 Bituminous pavement

CBDC: Corrugation
CBDD: Depression

CBDR: Rutting

CBDS: Shoving/Heaving
CBCB: Block cracks
CBCC: Crocodile cracks
CBCL: Longitudinal cracks
CBCS: Slippage/Crescent cracks
CBCT: Transverse cracks
CBE: Edge break

CBSD: De-lamination
CBSF: Flushing/Bleeding
CBSR: Ravelling

CBSS: Stripping/Fretting
CBSL: Local aggregate loss
CBST: Streaking

CBSG: Glazing

CBP: Potholes

CBO: Obstructions

RSDR: Rutting

RSDH: Shoulder higher than carriageway
RSS: Scouring

RSP: Potholes

RSO: Obstructions

RSV: High vegetations

DDE: Erosion at outfall

3.3 Manhole & pipe

DMBO: Overflow of manhole

DMBS: Silted up catch-pit sump
DMDM: Missing cover or grating
DMDC: Covered with soil & vegetation

2.2 Slope

=

. Structure

RLCP: Collapse of slope protection
RLCE: Collapse of embankment
RLFE: Earth slip/Landslide

RLFR: Rock avalanche

RLE:
RLV: High vegetations

rosion

. Drainage

3.1 Culvert

4.1 Drift & causeway

SDS: Settlement
SDD: Debris
SDM: Missing guideposts

4.2 ining wall & masonry

SRC: Collapse
SRS: Settlement
SRR: Cracks

DCFS: Settlement cracks
DCFC: Collapse of culvert
DCFW: Wall damage

DCB: Blockage

DCE: Erosion at outlet

DCR: Dameged invert by rust

1.2 Concrete pavement

3.2 Ditch & drain

o

. Traffic control device
5.1 Traffic sign

TTD: Dirty

TTF: Flaking off of paint
TTM: Missing or Damaged
TTL: Loose foundation
TTV: High

CCJ: Joint settlement
CCC: Cracks
CCS: Loss of surface texture
2. Roadside ar
2.1 Shoulder (unpaved)

RSDD: Depression

DDFL: Damaged ditch lining (lined type)

DDFE: Erosion of invert & ditch sides (unlined type),
DDFC: Destroyed cross-section (unlined type)
DDBO: Obstructions

DDBS: Silting

DDBP: Ponding (unlined type)

5.2 Rail & post

TRG: Damaged guardrail
TRP: Damaged post

5.3 Lane mark

TLW: Worn mark

[OTH: Other defects
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REPORT OF URGENT INSPECTION

DATE 14/Sep/2012 ROAD NO. National No.9
INSPECTOR |Matsuda SECTION Km: - toKm: -
PROVINCE  [Savannakhet PAVEMENT Hot mix asphalt
DISTRICT  |Palanxai TYPE OF EVENT [Heavy rain (12-13/Sep)

]]:e: SI:::;" Coordinates| L/ R Dce:;? Le(:"ﬁth “(/::)th ngl'::?:m Number| /(t;;;l Vz:::;le Rank Description

32 110.6 z ;?i:gié R [RLCE| 15.0 6.0 1 90.0 D |Affecting up to shoulder
3-1 111.7 § Z?;:;gz R RLE 4.0 3.0 1 12.0 D [Erosion became larger

31| 1118 ;( gi;jé’? R |RLFE| 60 | 3.5 1| 210 D (snlifl‘:e‘”d material covers on)
1&2] 1124 ﬁ :?i:;?g L CBE 5.0 2.0 0.6 1 10.0 6.00 D [RSDD=>CBE

5 113.4 z :?421:2?2 L |DDBS| 20.0 1.0 20.0 C  |Fully silted

Special awareness to safety
Km 110.6 RLCE: Affecting to carriageway soon. Warning sign is required.

Km 112.4 CBE: Risk of accident increased. Warning sign is required.

dudindglucvvwsunaana (1 (w 4)

a

CODES OF DEFECTS

1. Carriageway

minous pavement

CBDC: Corrugation
CBDD: Depression

CBDR: Rutting

CBDS: Shoving/Heaving
CBCB: Block cracks
CBCC: Crocodile cracks
CBCL: Longitudinal cracks
CBCS: Slippage/Crescent cracks
CBCT: Transverse cracks
CBE: Edge break

CBSD: De-lamination
CBSF: Flushing/Bleeding
CBSR: Ravelling

CBSS: Stripping/Fretting
CBSL: Local aggregate loss
CBST: Streaking

CBSG: Glazing

CBP: Potholes

CBO: Obstructions

RSDR: Rutting

RSDH: Shoulder higher than carriageway
RSS: Scouring

RSP: Potholes

RSO: Obstructions

RSV: High vegetations

DDE: Erosion at outfall

3.3 Manhole & pipe

DMBO: Overflow of manhole

DMBS: Silted up catch-pit sump
DMDM: Missing cover or grating
DMDC: Covered with soil & vegetation

2.2 Slope

=

. Structure

RLCP: Collapse of slope protection

4.1 Drift & causeway

RLCE: Collapse of embankment SDS: Settlement
RLFE: Earth slip/Landslide SDD: Debris

ock avalanche SDM: Missing guideposts

4.2 ining wall & masonry

RLV: High vegetations SRC: Collapse
. Drainage SRS: Settlement
3.1 Culvert SRR: Cracks
DCFS: Settlement cracks 5. Traffic control device

DCFC: Collapse of culvert
DCFW: Wall damage

DCB: Blockage

DCE: Erosion at outlet

DCR: Dameged invert by rust

5.1 Traffic sign

3.2 Ditch & drain

TTD: Dirty

TTF: Flaking off of paint
TTM: Missing or Damaged
TTL: Loose foundation

1.2 Concrete pavement

TTV: High

CCJ: Joint settlement
CCC: Cracks
CCS: Loss of surface texture
2. Roadside ar
2.1 Shoulder (unpaved)

RSDD: Depression

DDFL: Damaged ditch lining (lined type)

DDFE: Erosion of invert & ditch sides (unlined type),
DDFC: Destroyed cross-section (unlined type)
DDBO: Obstructions

DDBS: Silting

DDBP: Ponding (unlined type)

5.2 Rail & post

TRG: Damaged guardrail
TRP: Damaged post

5.3 Lane mark

TLW: Worn mark

[OTH: Other defects
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