CHAPTER V

FIELD DATA COLLECTION

This chapter provides procedural guidelines for field data collection.
Experimental results will be presented with details, involving 5 sections: Location
Referencing Point (LRP) feature, Road Inventory, Road Condition, Bridge Inventory,
and Bridge Condition. The system named Inspection Roadway Inventory System
(IRIS) provides a touch-screen interface on a PDA (Personal Digital Assistant) to
record the information of roadway inventory and conditions.

5.1 Field Data Collection

Mapping elements on roadway inventory was one of the objectives of this
study as part of the field test of the digital data capture technique. The mapping
practice was carried out in Road Number 13N in Lao PDR from Vientiane to
Laungprabang province with the length about 400 kilometers. The initial intention
was to carry out a set of road inventory element on the mapping. Elements on road

mapping for roadway inventory were carried out to create a point feature as well as
roads and bridges databases.

According to the methodology of Linear Location Referencing System (LRS),
all of samples are recorded from Lao PDR (National Rd No 13N) and all selected
links are recorded twice, one for road inventory and the other for road condition. The
procedures are as follows:

(1)  Create point feature and setup the LRP and bridge maker on the based map.
Input general attributes data for point feature and setup LRP symbology. In
this research, two types of attributes data are recorded i.e. roadway inventory
and other road element conditions.
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(2)  Record the general road inventory attributes data such as road id, link id,
segment id, surface types, number of lane, lane width, etc. along the roadway
(1,000 meters/segment). In addition, if applicable, record bridge inventory and
bridge condition data at the same time.

(3)  Record road condition attributes data such as pavement, side drain, culvert,
slope, road furniture, and right of way (ROW). The score rating methodology
IS used to evaluate road element conditions along the roadway (200
meters/segment).

(4)  Capture the environment of road elements by digital camera.

For the above tasks, road inventory and road condition were recorded for a 10
km portion of the national road (Rd No 13N).
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Figure 5.1 Location of Field Data Collection on Road No 13N in Lao PDR
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h.2 Data Collection Procedure

h2.1 Before Data Collection

Procedures for data collection can be summarized as follows.

Before going to field location, all equipment must be checked. Make sure that
they function properly for field data inspection.

Started ArcPad on the PDA. Two types of data collection are considered: road
inventory and road condition,

Load Laos road inventory map layer, tap the Open Map icon, then choose the
Laos road inventory map, tap add layer and add all layers that were created,
choose the layer that is related to the data types being collected.

Connect GPS receiver to ArcPad. Tap GPS icon to receive the current position
from the GPS receiver.

In this case, the road inventory in the Laos road inventory map was chosen.
On the national road network, one segment is used for every 1,000 meters
along the roadway.

Record by tapping the select icon and select the road segment on the map.Tap
attribute icon and edit form will display information for the road inventory
recorded.

An optional digital camera to capture the views of roadway inventories and
their surrounding right-of-way environment.

Post Processing

After each day of data collection, data should be transferred to a computer
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Files that need to be transferred from the ArcPad application folder on the
PDA are: RoadInventory.dbf, RoadInventory.shp, and RoadInventory.shx.
These flies contain the road inventory attribute and location data collected.

Before returning to the field for a new data collection, a clean (with no data)
set of the above three flies must be copied to replace the same flies in the
ArcPad application folder.

At least one backup copy of all data collected should be made and stored in a
separate location outside the office building that houses the computer.

If pictures are collected, they should be transferred to the same subfolder as
that forRoadInventory.dbf, Roadlnventory.shp, and RoadInventory.shx for a
particular shift.

At the end of the data collection, data from all subfolders must be combined to
create an integrated layer of road inventory and road condition for the whole
road inventory system.

It is important to make sure that pictures in the subfolder are for the same road

condition recorded in the three shapefiles in the subfolder. Accordingly, the inspector
must decide whether to transfer both attribute flies and picture flies after each shift,
not one or the other.

h.3 Data Collection Plan

h.3.1 Data Collection Time

tFE]oadway inventories can be collected during the daylight hours on any day of
e year.

Unless a water-proof PDA is used, data collection under rainy condition
should be avoided.3

Data collection on weekends generally offers the benefit of faster data
collection and hetter safety.
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(4)  Field data collection started from November, 24- 28, 2005 from Vientiane
capital city to Laungprabang Province.

5.3.2 Mode of Travel

For safety during data collection, a van was used because it is considered to
be the most convenience and comfortable mode of transportation for traveling from
one segment to the next segment,

5.3.3 Initial Field Survey

Before the actual field data collection, it is important that an initial field
survey (pilot survey) is conducted to obtain field condition and design the data
collection plan that best suited to the study.

The Road No 13N in Lao PDR route was selected because of its varieties in
roadway conditions. It was expected that these varying conditions would give an idea

of the mobile inspection and installation characteristics for a variety of road
environments.

5.4 Data Entry on the National Road (Rd No 13N)
54.1 Location Referencing Point

Location referencing points (LRP) are established based on route positions
along the road, which can be found by surveyors (km posts, culverts, junctions,
electric poles, temples, fuelling stations and bridges). LRPs should be identified to the
accuracy of £2.5 meters or better.
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5.4.2 Point Feature Data

The reference of point features can be intersection, end of segment, and post
km on the left or right. The point feature symbology will be set on the base map. The
point feature form will appear for inputting the attribute of the point feature into the
page detail form. Table 5.1 presents the location referencing point data and Figures

5.2 1o 5.3 illustrate the point feature and LRP setup forms, as well as the attributes and
geographic forms,

Table 5.1 Location Referencing Point Data

| General information about point feature survey
feaﬁS;QtID Road D Link ID Sulrgey Surveyor  Province  District Date

32 13N DA 1 khao Vientiane Sikhod  23/11/2548
LR]*setup

Link Start  Link End ~ PF offset = PF types Photos attrFi)tfute Symbology ~ Geography

0+0000  4+0000  4000m ~ culvert  picture attributes S\mfgl e

Point Featu.o”::

0 PFsurvey | LRPI Al <1» Fil PFsurvey Eu LRP j[ 1<)
PHID: (32 Date: Fj 7/1y 2547jrj
RoadID:  [I3H LinkStart 0+0000
LinkID: [da LinkEnd  {4+843
SurveylD: | T T] PF Offset: 4
Surveyor:  [kHAO Point feature type:
Province: [Vientiane Capital ~ jj] Culvert 3
District [sikodthabong i*i Set LRP

04 Cancel oK Cancel

Figure 5.2 Point Feature and LRP Setup Forms
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] gllp : isrv
Point Feature fa  Point Feature
tU Photos M Attributes |p < d  Geography 1
Property Value A X 240899.910433322
ID 23 0 Y 1989835.98400604
ROADID atw13N 7 0
LINKID ShcDA
SURVEVID 123 1 m|
SURVEYOR  ahcKHAO
DISTRICT  &33
LINKL £bcO+onoo
LINK2 fii=a+843
PFDATE 2004017
PRRP 123
,S_I_ _______ I i >
oK Cancel oK Cancel

Figure 5.3 Attributes and Geographic Forms

5.4.3 Road Inventory

Road Inventory data such as statistic data will be recorded at every 1,000
meters per segment. A registration can continue as long as the attribute does not
change. When reaching a new LRP the registration is reset. The details of the road
inventory are shown in the Table 5.2. Figures 5.4 through 5.7 shows examples of
corresponding forms.

Table 5.2 Road Inventory Data
General Information of road inventory

?g Link ID Node ID Segment Province  District ~ Survey ID Sgét‘;ir‘%”
13N F Veintigne  Vangvieng 1 40+000

General Informatlon of road inventory

Station LRP Date-
and LRP Start o4 Direction Inspection Inspector RdNo  Road Class

40+4000 il 12 CVT-VV  23/11/2548 khao 13N National
Attributes of road inventory data

Lane Surface  Surface  Shoulder  Shoulder e
No lanes width tyFe width type width topology ~ Description
ace

Sur Flat: if
2 lanes 3.50m treatment 7.00 m Hard 0. 5m <smikm If have



Constraint

None

Road inventory History data

Access Road Road  Constructed Reconstruct Constructed
level project  budget year year by
O)F,’eegr:” ADB  Financial 1940 1078 French

e

Road Inventory

Yo w} (=

e

Road Inventory

Z8] Survey I@ Inventory2 | L_‘_L'_J

sF?c?::leg R 13N v

Link ID DA v
NodelD [
SegmentlD: l—

Province  |Vientiane ~|
District Wangvieng _:J
SuveylD |0 1T

Survey 8] Inventory2 ||1 ] 'I
Station Start |8+000

Station End  |10+000
LRP Start | 1 |
LRP End 12

Direction IVientiane-Vangvieng ;]

Date_Inspect [{v:30/12/ 2442 ~

Inspector [Khad

o]

Cancel ]

]

Cancel I

Figure 5.4 General Information Road Inventory Forms

22

7

Fmeesrees -
Road Inventory

Road Inventory

=

] Inventory3 l@ Inventory: 4| ¥ |
RoadNo: [13N

Road Class INational v l
No_Lanes l2 Lanes v ]
Lane Width I 350m v l

Suface Type

lSu:face Treatment LI
Suface Width

[7.00m |

Inventory4 I Inventoryt 4 | * |

Shoulder Type led vl
Shoulder Width |fl5m 'I

Topography
| Flat: if <5m/Km ~|

Description
The ROW condition is pooq

o]

Cancel I

o]

Cancel I |

Figure 5.5 Road Inventory Data Forms
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Geography

x=1234
Y=2345



A
Road Inventory ‘g Road Inventory

El Inventory5 | j¢f] History Deqd m History Data | D Road PM ! >I
Constraint Type
» Road Project Jhde L1
(other d
Access Constraint Road Budget ]Financial d
I Open all year d
Construction year I 194G |

Accessibility Level

jAccesible: Open all year d Reconstruct year | i97BTJ

Constructed By
| Fench d

OK Cancel

Figure 5.6 Road History Data Forms

' l - f
Road tnventory *  Road Inventory
B) Road Photos |l Attribut. < 1»1 d  Geography
Property Value (m! pJd Ix
D 123 0 0 77 229815722064 21080
0 78 229822580854 21080

LINKID $E 0 79 220823.918858 21080
NODEID fa* <

mn
SEGMENTID 23 0 - f>]
PROVINCE 123 1
DISTRICT 8 Length  1000.000 m
SURVEYID 123 1 Area  0.000 =2
DATE_INSPE 119051123
INSPECTOR  Sbhckhao
STAT1 ais 40+000 [v]
<] u o« >]

oK Cancel oK Cancel

Figure 5.7 Attributes and Geographic Forms
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5.4.4 Road Condition

Road Condition data, such as road elements and pavement surface condition,
is collected in terms of segments, typically 200 meter intervals. The detail of the road
element and road condition survey is shown in Table 5.3.

Table 5.3 Attribute of Road Condition Survey Data

General Information
R&D  LikID PP swrion1  Sttion2  LRPL  LRP2  Survey ID

13N DA 1 6+200 6+400 1 2 1
| Road Element
Insggtcetlon Inspector  Pavement Shoulder ~ Side drain ~ Culvert  Slope furﬁi(gure
23/11/2548  khao Major/ ~  Major/ Major/ Major/ Major/ Major/
Minor Minor ~ Minor Minor Minor Minor
Accessibility
ROW Access  Constrain ~ Access Road Culvert Land Road
constrain -~ types Level collapse collapse slide soft

Pavemen Condition

Flushing ~ Patching  Reveling  Cracking  Potholes Distegra  Evaluated dTe%aclt

' i i i : - Good/
Major/ Major/ Major/ Major/ Major/ Major/
Minor ~ Minor ~ Minor ~ Minor  Minor Minor Pé’;’é/ 40,786

Shoulder, Side Drain and Culvert Condition

Duopofl Fiodn sty Vegeion gEl®  Bloked  Eied i,

Condition ~ Condition  Condition ~ Condition ~ Condition ~ Condition ~ Condition ~ Condition

Ratting Rattlnlg Rattl?ng Ratting Ratting Ratting . .Ratting Ratting
ur

o Slope, nga ni&Jre, and Right of Way Condition
Inlet Pipe ip- ip- : , : .
outlt dampage uphﬁll dowibi  Erosion  Guardrail  Sign  Marking

Condition ~ Condition  Condition ~ Condition ~ Condition  Condition ~ Condition ~ Condition
Ratting Ratting Rattm& Ratting Rat“”& Ratting Ratting Ratting
R-O-W, Attribute and Geography

gpgst E?ngs Bushes  Trees  Description - Symbology ?Omﬂ%% Geography
Condition ~ Condition  Condition ~ Condition Symbol x=1234

Ratting Ratting Ratting Ratting Ifhave value Y=2345



5.4.5 Road Pavement Condition
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Figures 5.8 through 5.12 illustrate examples of data input for road pavement

conditions.
FRdé'd Condition = ‘Road Condition @
3] Survey l Road Elemen 4 | * | Road Element | Flusin 4 | * |
RoadID |13N 0 Inspector  [RD
LinkID IDA Road element condition rating score:
SegmentiD |r‘ [V Pavement ¥ Road Fumiture

Stat [6+200  Stat2 [6+400
LRP1 [ ]
LRP2 2 =l
RCSuveyd [ 1 <]

InspecDate -

¥ Shoulder ¥ Rigth of Way
[V SideDrain ¥ Culvert

¥ Slop

V' Accessibility Contrains

[V Accessibilty Level

IT‘ Cancel l

| 0K | Cancel |

Figure 5.8 Survey and Road Elements Forms

Flusing| Bleeding j [Fu p£ <i 4

Flusing/Bleeding:

Length: pasle) mm.
Depth: 2 mm.
Max Width: |329 mm.

Area: |8,4882 m."2

OK Cancel

E1 Patching RevelingM | »

Patching

WY T T LA T

Length: 15458 mm

Width: 9754 mm
Max Width: 19878 mm

Area: 1138,4752 m 2

oK Cancel

Figure 5.9 Flushing and Reveling Forms



Wendity;pIwwr||  Road condton

EU Patching EU Revelling | <1 » BU Revelling ED Cracking | <I»

Revelling: Cracking:

Length: 5354 mm Length: 2588 mm
Depth: 245 mm Width: 1778 mm
Max Width: 13758 mm MaxWidth: 1925 mm
A 120120332) mC2 Area: 46273 m2
OK ] Cancel OK Cancel
Figure 5.10 Patching and Cracking Forms
Road Condition Road Condtion
ED Cracking EH Potholing | <1 » Disintegration jEf] Pavem < | >

Potholing: Disintegration:

Length: 15578 mm Length: 5358G mm
Width: [5747 mm Width: 7530 mm
Max Width:  [5594 mm Max Width: 9000 mm
Area 89.5267I m 2 Area 403.5028) rC2
OK Cancel OK Cancel

Figure 5.11 Potholing and Disintegration Forms
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hSEH'tS‘iidiﬁéﬁ"”"‘"‘"""""""@ Bridge

@Pavement[londitbnl@:‘l’l Elemerﬂcondition'@ YRILY

| TotalArea: |8f5.011 m."2 ﬁl Element condition:
Total Minor 1 Bridge Surface and Footpaths
: 58 2 Parapets, Rallings
DefectArea: [333 ™ pets, Ralling

Total Major ,— A
Defect Area: 470785 m"2

42 %Aea 58 % Area

Minor Defect Conditon:

'(50°40f the area _v_l

Major Defect Conditon:

[>=30%0f area: potholes om=20% <] add | Edt | Del |

IOKICanceII IOKICanceIl

Figure 5.12 Pavement Condition and Editing Data Form

54.6 Road Element Condition

Road Element condition consists of shoulder, side drain, culvert, slope, road
furniture, and right of way. All of road elements can be recorded together with

pavement condition defect. Figures 5.13 through 5.16 illustrate examples of data input
for road pavement conditions.



Road Condition

cU Shoulder Condy [EU j I a |
1

Shoulder Condition:
Length(m ): fIll

Widthfm.):
Max drop-offjyjj

Area (m2)

IIURLLL

Condition rating:
| Drop-off Up to 10cm; vegatationk v |

OK Cancel

EU Side Drainage Condition: | l< 1 »

Side Drian:
s g Length(m.J: [T

Widthfm.): [5

o 20

| Ma;( .Depth |25
"(cm.):

Area (m." 2)[7 5

Defect type:

| Drains needed |
Condition rating:
I No dtainage&hatdly visible ditch  ~ |

OK Cancel

Figure 5.13 Shoulder and Side Drainage Condition Forms

e E@

[errmmre oy
‘Road Condition =~

: |1.50
&8 Max Depth [1 75
fem.X

Area [m. "2k| 13
|Inle(/oullet damage zl
Condition rating:

lNo pipe damage;Inlet/outlet partly L]

4 ':

Defect type:

SlopeCond'tionlg] Fumi 4 | *|

ISIips uphill sides Zl
Condition rating:
'The slope has slipped on several _‘:_I

Cancel |

o |

Cancel I

o]

Figure 5.14 Culvert and Slope Condition Forms

a1



Road Condition

m Furniture Condition \] N R<I»

Road furniture:

Length(cm.)|I35

S gL (cthicm.): [30
1538 ' Defect g

- | number:
W E SB
Defect type:
1Sign 3
Condition rating:

[Minor damage on guardrail.Signst ¥ (

oK Cancel

Road Condition

BU Row condition J; Acce i L

Rigth of way:
Length(cm.)|I380

idth(cm): 300

Max defect 17 “
(cm): 1480
Totdlength”

Defect type:

[Bushes vl

Condition rating:

10nly short section affect fromgra; 1

oK Cancel

Figure 5.15 Road Furniture and ROW Condition Forms

Road Condition

UD Attributes | Fg SymbologyJL L L
Property Value O
ID 123 0

ROADID sfec13N

LINKID ShcDA

SEGMENTID DU 0

STAT1 £S 6+200

STAT2 abc 6+400
RCSURVEY.. DU 1
INSPECDATE in 18991230
INSPECTOR ~ ShcRD

BLEEDL DO 25800 g
<] i® <

oK Cancel

Road Condition

e Geography | 4| }

p.. # X v
0 0 ° 241268.772G: 1989108. —5
0 1  241285.4793; 1983117.

0 2 2412803281 1989128.jv]

4 b V" TN

Length  200.000 m
Area  0.000 rrf

OK Cancel

Figure 5.16 Attributes and Geographic Forms
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5.4.7 Bridge Inventory and Condition

Bridge inventory and bridge condition can be recorded together from the
bridge inventory and condition form. Table 5.4 shows an example of bridge inventory
and condition taken during the field data collection. Figures 5.17 through 5.22
illustrate examples of data input for road pavement conditions.

Tables 5.4 Bridge Inventory and Bridge Condition

General Information

RIID  LinkID  SurveyID  Date Inspector NBJ;gggr Bridge ID Stsatgptn

19N DA 1 Bridge 2 3 94+000

_ , , General nformation _
River  Bridge  Bridge ~ Number  Bailey — Wearing
name  Name types ~ ofspan  Design  surface

Nam Lik Nam Lik  Bailey 0 Double  Asphalt

, _ Bridge dimension
Wld'[)h L(eng)th Mln.sPan Max.span  Maxload Maxload Construct Reconst
m

(m length ~ length post assess year year
6 100 30 4 40 25 1999 78
Bridl Parapet  Guardraill D Bridge Ilzflements S Embank
ridge  Parapet Guardrail Drainagé Expansion  Super mban
s brigge on bridge  on bri 3e ijint ugre  Abutments Spe
\ Bridge Elements
Pier  Bearing Fgggr Other  Donor  Description Bg%g Remark
StBtr_ldge Condition ot Insector e
. - ation”  Segment  Inspection  Inspector  Inspecti
RAID  LinkiD  Bridge D & an o i gn
13N DA 3 544000 I o7Mises Khao  DMIEE
Weather condition Clement :
Next emen - eogra
Temp  Weather 0% Remark  phoo SRR Attributes ph?c

: Theam  Bridge  Add/Edit/  Properly x-2179
4L cold 207 design pictugre Del Vz?luey Y=2062
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Bridge

E:) Inventory | Bridge type < | > £U Bridge type J£§] Dimensio < 1

RoadID: l13N River name:  NAM UK
LinkiD: IDA Bridge name: JNAM UK
SurveylD: ! 1 v I Bridge type:

Date: ; j Steel Truss, B\%Iey d
Inspector: BRIDGE No. of Span: HrJ
Bridge Nunber: |2 5: B&[Eleyl dlgség&je d
BridgelD: lf d
Wearing surface:] Asphalt
Station start | 34+000 ing surface:] Asp
oK Cancel OK Cancel
Figure 5.17 General Information Bridge Forms
H “HLLRT . 1Jisstw(*&om: <o
Bridge Bridge
EU Dimension | S| Bridge ele <i » Bridge element | ( Rem; <1 »
Width (m): Elements:
Length (m): 200 17 Bridge surface and footpath

17 Parapets on bridge

Min. span length (m): 130 (7 Guard Rails at Bridge Approach

Max. span length (m): 17 Drainage 17 Piers

Max. load post (tons): EAr 17 ExpansionJoints (7 Bearings

7 River B
Max. load ss (tons): |7 Superstructure |7 River Bed

Construction years: 1378 17 Abuments - Other

17 Embankments
Reconstructions years: 11378

OK Cancel OK Cancel

Figure 5.18 Dimension and Bridge Elements Forms



pi] Bridge element EU Remme<| »
Donors: jDonorl

Remarks:
Condition of bridge is goocj

Photos path:
G:\My Documents'* ational Road 13

OK Cancel

Bridge -
PU Bridge Condition Jc|) Rerr < V
RoadID: 13N
LinkID: DA
BridgelD: 3
Station start: 94+000
SurveylD: | T -1j

dTeeCti 1027/11/ 2548 1J

Inspection
name:

Inspector:  [bridge

KHo

oK Cancel

Figure 5.19 Bridge Condition Forms

Bridge
EU Remarks j Element COI A | *

Temperature (C):  [34

Weather: 1Cold J
Next inspectionyear: j 2007
Remarks:
Concrete slape and T beam
design.

OK Cancel

Bridge n

0S: Bridge photosl EU Photo:_4 I ’I

Figure 5.20 Bridge Photo and Remark Forms
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fren (’ig:” T m [B”r’l‘dtgebqk ==
2] Element condition I anel ] M Atributes | g Symbology_ 11
Element condition: : Property Value iA.
1 Bridge Surface and Footpaths ID EH 3 i3
2 Parapets, Rallings i ROADID S13N u
LINKID 3@ DA
BIDATE 20040107

INSPECTOR  abc BRIDGE
BRIDGENB EH 2
STAT1 ® 34+000
RIVERNAME SsNAM UK
BRIDGEID 123 3
BRIDGENA.. 5® NAM LIK

Add | Edt | Del ]

< | « >

| 0K I Cancel ’ oK Cancel

Figure 5.21 Elements Condition and Attributes Forms

, —-C
Bridge "} Bridge tej]
E | Symbology J d  Geooraph <1} & Geography | 41 >
Symbol  Value 1 Label X 217907.944506155
1= 0 <ther> * X[2062624.3723693G
2
m}
<1 ji~ "1 D]
OK Cancel 1 OK Cancel

Figure 5.22 Symbology and Geographic Forms

9



Road
Condition
Section 3

Road
Condition
Section 2

Road
Condition
Section |




Phonkhang
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»
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3 Vientiane Capital

Figure 5.24 Section 1 Road Condition in Vientiane Capital to Phonkang

Table 5.5 Road Condition Defect
Road No Stat start  Sta end MN Area MJ Area  MN cond  MJ cond

13N 0+000 0+200 0.00 0.00 1 0
13N 0+200 0+400 0.00 0.00 0 0
13N 0+400 0+600 0.00 0.00 0 0
13N 0+600 0+800 0.00 0.00 1 0
13N 0+800 1+000 0.00 0.00 1 0
13N 14000 14200 0.00 0.00 1 0
13N 14200 1+400 0.00 0.00 1 0
13N 14400 14600 0.00 0.00 1 0
13N 14600 14800 0.00 0.00 1 0
13N 14800 2+000 0.00 0.00 1 0
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A Sikodthahon

Vientiane Capital

Figure 5.25 Section 2 Road ConditioDr] tfr_ortn Vientiane Capital to Sikodthabong
istric
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Table 5.6 Road Condition Defect
Road No Stat start  Sta end MN Area MJ Area MN cond MJ cond

13N 6+000 6+200 30.05 7540 3 3
13N 6+200 6+400 57.98 25.34 4 2
13N 6+400 6+600 6.79 24.58 3 4
13N 6+600 6+800 22.06 4.46 4 3
13N 6+800 7+000 0.00 3.67 0 0
13N 7+000 7+200 0.00 0.00 0 0
13N 74200 7+400 101 1.25 3 3
13N 7+400 7+600 20.06 6.92 4 3
13N 7+600 7+800 12.68 20.77 2 2
13N 7+800 8+000 18.53 19.35 2 2
13N 8+000 8+200 22.62 14.83 2 2
13N 8+200 8+400 21.12 18.80 2 2
13N 8+400 8+600 0.00 0.00 0 0
13N 8+600 8+800 0.00 0.00 1 0
13N 8+800 9+000 0.00 0.00 1 0
13N 9+000 9+200 0.00 0.00 1 0
13N 9+200 9+400 0.00 0.00 1 0
13N 9+400 9+600 0.00 0.00 1 0
13N 9+600 9+800 0.00 0.00 1 0
13N 9+800 10+000 0.00 0.00 1 0
13N 10+000 10+200 0.00 0.00 1 0
13N 10+200 10+400 0.00 0.00 1 0
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Laungprabang

8,
6

Vangvieng

Figure 5.26 Section 3 Road Condition from Vangvieng to Laungprabang
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Table 5.7 Road Condition Defect

Road No Stat start  Sta end MN Area MJ Area MN cond MJ cond

13N 15+000 15+200 36.01 19.07 4 2
13N 15+200 15+400 25.20 18.03 2 2
13N 15+400 15+600 21.75 14.56 2 1
13N 154600 15+800 2351 18.38 2 2
13N 15+800 15+000 23.57 18.49 2 2
13N 16+000 16+200 16.70 19.76 2 2
13N 16+200 16+400 36.96 25.96 2 2
13N 16+400 16+600 34,31 31.99 2 2
13N 16+600 16+800 32.87 12.93 2 2
13N 16+800 17+000 28.30 17.42 2 2
13N 17+000 17+200 29.52 24.34 2 2
13N 17+200 17+400 15.24 21.95 2 2
13N 17+400 17+600 20.67 22.61 2 2
13N 174600 174800 30.97 25.54 2 2
13N 18+800 18+000 20.41 21.20 2 2
13N 18+000 18+200 34.43 35.52 2 2
13N 18+200 18+400 12.57 30.10 2 2
13N 18+400 18+600 20.61 3045 2 2
13N 18+600 18+800 21,51 26.59 2 2
13N 18+800 19+000 22.52 29.28 2 2
13N 19+000 19+200 22.33 23.94 2 2
13N 19+200 19+400 18.52 28.72 2 2
13N 19+400 19+600 21.31 22.18 2 2
13N 19+600 19+800 21.34 28.76 2 2
13N 19+800 20+000 26.15 32.77 2 2
13N 20+000 20+200 20.02 28.94 2 2

~ For the full detail attributes data collection tables of road inventory and
condition in each section you can see on the appendices in the last part of this thesis.
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