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32 | mdaeniung d1nUMaVaIei 7 (Youriu) 621 VBULNAUT 1 331.082 - - -
33 | Mdesniiuns d1nUMInaIei 7 (Youri) 623 9A511N 1 373.665 - - -
34 Progress 1 d1nUMInaIei 7 (Youri) 624 9ATIN 2 116.986 14.330 0.000 14.330
35 MasAniuns d1INUMmAIT 7 (Yauunnu) 626 Fonil 197.839 - - -
36 | Maesniiuns d1nUMInaIei 7 (Youriu) 627 VBULNUN 2 (YaIw) 492.185 - - -
37 | Mdewudiuns A1UNUNMIMAIT 7 (VauLNL) 628 Yaukiui 3 (T1uls) 286.877 - - -
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i a o ° U318 UAIUTEIEN
3. UUUa1EgNIINNINITA1I e 4 a
LY 4 U 30 U.A. 2566
. FLYZNIAY

a19u 32091U A11UN9IUNIIAN VAL FouuIeVNanaIN LNUNITE159 ;z:mma ;:;ﬂzmq SHEEI
GIRK (L) A3 1 (n.) | ASIN 2 (na.) (nu.)

38 Progress 1 | @tinaumaniaisdl 8 (uvnansaiw) 622 UAIFITAY 605.452 189.009 - 189.009
39 Progress 1 | @1nauyaniansdl 8 (Wmansniw) 633 JGhE 482.035 105.318 - 105.318
40 Progress 1 | @1nauyaviansdl 8 (umansnw) 635 SouLdn 483.075 148.344 - 148.344
41 Progress 1 | @tinaumamiansil 8 (nansany) 647 nwaEug 345.058 8.516 - 8.516
42 | Progress 1 | diinsuvmanansdi 9 (guassii) 615 gauns 693.19 78.782 - 78.782
43 | Progress 1 | dlinsuvmavansdi 9 (guasvsii) 631 QUATIYETIAN 1 518.247 2.714 - 2.714
aa | Progress 1 | dtineuynemiansii 9 (guasvsni) 632 QUATIYENIN 2 452.525 353.436 95.108 448.544
a5 | Progress 1 | dlinsuvavansd 9 (guasvsii) 634 8130y 305.819 101.627 201.406 303.033
46 | Progress 1 | dlinauvmavansd 9 (guasvsii) 636 AazLNuil 2 428.401 128.682 298.557 427.239
47 Progress 1 | dtinamumnevianadi 9 (auas1vsil) 638 f3avinuil 1 316.539 266.296 41.429 307.725
48 Progress 1 | dtinaumnevianadl 10 (uAssvdun) 611 WATTYELT 1 478.653 142.884 - 142.884
49 Progress 1 | d1inauvnaviadsdl 10 (uassdan) 612 UATTIYALT 2 576.458 120.877 476.317 597.194
50 Progress 1 | d1tinauvnanadsil 10 (uassadun) 614 UATTIVANT 3 519.551 22.656 - 22.656
51 | Progress 1 | dinamumavansdt 10 (uasswdan) 618 U513UY3 618.919 593.186 14.650 607.836
52 | Progress 1 | dwinsumanansil 10 (uaAssedEan) 617 Y35ud 702.968 171.452 505.792 677.244
53 Progress 1 | d1iinaumnaniaisdl 10 (uass1udun) 619 aszui (Tuuas) 738.844 647.521 111.725 759.246
54 | Progress 1 Friinaumavadsit 11 @wy3) 431 awys 1 379.424 134.794 - 134.794
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v o a o 0 Jaya dadyBanenis
3. URUUE18NINNINITAI523 e
. 3TYLNAY
o o SUHUYINIY 4 . FTYLNY LN LN
a1nuy 49091U H1UNITUNTIRAY YUVIN9INAY WAUNISENTR | g % 4
%1a4 AN 1 (nY.) | AN 2 () (nu.)
(ny.)

55 Progress 1 dinaumanadei 11 (any3) 432 GRAlR 507.056 68.456 : 68.456
56 Progress 1 drifnaumavansit 11 (awy3) 433 GRATE 195.257 48.160 : 48.160
57 M niuns drifnaumavansit 11 (awy3) 435 awys7 2 Eunsead) 288.645 - - -
58 QRGN DIGRE drifnaumanansit 11 (awy3) 437 UASANTIAN 1 468.2 - - -
59 AR niunIg frifnamumanansit 11 (awy3) 438 uASEANTIAN 2 (ANngln) 527.027 - - -
60 Progress 1 d1NUNMImaIei 12 (gnssaus) 441 AWTIUYTT 1 420.202 69.811 - 69.811
61 Mawduns | ddnaunamanadl 12 (@nssays) 444 NYIUYI 743.214 - - -
62 Mawiums | d1naumamaisi 12 (gwssas) 445 AWSTUYSR 2 (gWe9) 570.078 - - -
63 Maswiums | ddnnumanraisi 12 (gussags) 446 FeuUm 265.096 : : :
64 Maswiums | ddnaumanaisi 12 (gussags) 447 Yigsil 282.756 : : :
65 MAswiums | dnaumamaisi 12 (gussags) 448 ENILE 153.042 - - -
66 MaesdunIg frifnaumanansit 13 (nawme) 411 NTUNN 125.461 - - -
67 A niuns Fineumsvalsii 13 (ngamme) 413 Y51 340.425 - - -
68 Progress 1 dtinauvnaviaied 13 (3 SNN) 414 UATUIEN 270.972 50.012 - 50.012
69 Progress 1 Fineumsvalsii 13 (ngamne) 415 AUNTEAT 358.624 23.734 - 23.734
70 Progress 1 Frineumsvalsii 13 (ngamne) 416 Unusl 213.051 22.208 - 22.208
71 AaeAIUNIT Fineumsvalsil 13 (ngamme) 417 aunsusIng 240.468 - - -
72 Mdaiiduns | ddneumsaisii 13 (ngamme) 418 UUNY3 117.057 : : :
73 QUGNZaRN gl drifnaumanansit 13 (nawme) 419 SUYT 212.762 - - -
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v A o 0 Toya Undsdnydaneni
3. UQUa8n19nnNINI5E1529 N
Y FLYLNNNY
. o o WALV y . ITYLNY FTYLMNY | ITUINI
Gl 9I091Y H1UNUNIVAN YDUYINIVA WHUNISENSI | g 4 Y 4
N19UAN A% 1 () | AN 2 (ha) | (na)
(ny.)
74 Maesiung driinaunaansil 14 (vays) 421 2LLTLNT 513.282 - - -
75 Progress 1 driinaunaansil 14 (vays) 422 ¥ayn 1 327.879 15.696 - 15.696
76 Progress 1 drinaunamaied 14 (vay %) 423 f-auw/l‘lﬁ 323.035 85.135 - 85.135
77 MaeAilung Siinaunmaansil 14 (vays) 425 A9 283.766 - - -
78 Progress 1 Ainaunamaied 14 (vay 3) 426 pERON 616.248 78.015 - 78.015
79 Progress 1 Friineumevadsii 14 (ays) 428 Yay3i 2 465.628 29.713 - 29.713
80 Maeaiung Frfnaumavasd 15 (UszauAsdus) 332 YUNT 499.911 - - -
81 QRGN e driinaunavansit 15 (Useauasdusd) 333 UszaIuAsTus (Hitu) 605.163 - - -
82 QRENGUINIRRE driineuvvalsii 15 (Uszaiuasdug) 335 Y3 523.991 - - -
83 Progress 1 Frifnaumavaad 15 (UszaauAsdus) 336 uAsUgY 338.866 49.614 - 49.614
84 Progress 1 driineumavatsii 15 (Uszaiuasiug) 337 AUNTAIATIY 326.572 93.133 - 93.133
85 Maarfiung driinsumavansii 15 (Uszauasdus) 338 WYTUI 416.872 - - -
86 AR LiuNIg fiineumsvalsil 16 (UASAIETIUIY) 314 WNQe 303.528 - - -
87 A iuns Friinaumesvalsil 16 (UASAIETIUIY) 321 UASASETINTIVA 1 712.631 - - -
88 QRGN e Frifnaumaviansil 16 (UATAS5IINTIY) 325 515710 1 634.218 - - -
89 AT frifnaumnaviansd 16 (UAIASSITUTIY) 326 UASASEITNIIVN 2 (v}3a19) 517.215 - - -
90 Maarfiung drifnaumaviensd 16 (UATASSITUTIY) 328 a5 5719 2 (MyauReg) 399.084 - - -
91 AaeRnilunig fiineumasvasii 16 (UASAIETIUIY) 329 aeq 3§51l 3 (Fosasy) 469.487 - - -
92 QUGNGRRVIage difnaumanansit 17 (nsed) 322 n39 519.066 - - -
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3.

v A

UUATIYNIY

°)

NY1N1581523

" SLHTNIAY
" . o STRALYIINIG y ) STYLNIY STYLNIY STYLNIY
A1nu 09U ANUNITUNIGNAY YALVIINIHAY WNUNNTE529 | o 4 % 4
%a24 AsIN 1 (hy.) | ASIN 2 (nY.) (ny.)
(ny.)
93 ANAIAITRUNTT AN UMavaen 17 (nsed) 323 A5 417.871 - - -
94 AR LHIUNTS friinnumanansdi 17 (nszd) 324 QLAn 316.974 - - -
95 ANAIANHUNS ATnauynaraed 17 (nsed) 327 P9 500.633 - - -
96 ANAIAILIUNNS ANTNIUNIA1A 17 (NS2D) 331 LUDY 424.749 - - -
97 ANAIANLUNS A17N91UN1Iia9n 18 (@9van) 311 49879 1 464.986 - - -
98 ANAIAILIUNNS AUNIUNIaaN 18 (@9van) 319 299877 2 (Wvidaw) 204.786 - - -
99 MarLiung dinunImaNi 18 (aevan) 318 ana 258.557 : : :
$AUTTHZNIIIBIIUAMUAIINTNRTUT 1 39,122.286 3,967.899 1,744.984 | 5,712.883

FAUTTYTNINGIYINUAMUNIINUI2UUN 1 Undanediu 5,712.883 Alawuns
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Literature Review

Standard Pv.

Quantifying Cracks in Asphalt

Pavemetrics
=

Laser Pavement Surface
Crack
Measurement AASHTO Designation: PP 44-01 (2008)’
1. SCOPE
LCMSAnaIyser Library: User Manual (Rev 4.39.1.0)
el 20 11 This practi the for quantifying cracking in asphalt pavement surfaces both in
wheelpath and path areas. Detailed are not included for equipment or
used to make the According to these specifications. any equi
that can quantify. with the accuracy stipulated herein, mdul:whmbudaqual ly validated, i
considered acceptable.
Note 1—Standardization will produce consistent pavement condition estimates for network-level

pavement management. As an option, the user may define and collect other data, such as edge
cracking, centerline cracks, and transverse cracks. This standard is designed for use primarily with
‘automated cquipment. However, accommodations have been made for manual methods.

12 Either automated or manual data collection surveys as defined below are acceptable.

Copyright © 2018 by Pavemetrics Systems Inc.
All nghts

reserved
Reproduction in whole or part in any way without written
‘permission from Pavemetncs is strictly prohibded

1. Standard Practice for Roads and Parking Lots Pavement Condition Index
Surveys (ASTM D6433, 2007)

2. DISTRESS IDENTIFICATION MANUAL for the Long-Term Pavement
Performance Program (FHWA, 2014)
LCMS Analyser Library: User Manual (Rev 4.39.1.0) (Pavemetrics, 2018)
ANaNIIRFaULATUTELHUANINANMEENEYBIRINI4

(NFUN19%824, 2550)

5. AASHTO PP44 standard (Quantifying Cracks in Asphalt Pavement Surfaces)
(AASHTO, 2001)

UNSTAD 25'5‘0—
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USI LANE 3D ROAD TEXTURE DATA FOR THE
AUL D DETECTION OF SEALED CRACKS, BLEEDING
AND RAVELING

John Laurent', Jean Frangois Hébert', Mario Talbot'

"Pavemetrics Systems Inc., Québec, Canada

8707

jlaurent @pavemetrics.com, +1 418 262

3D transverse profiling techniques such as the LCMS (Laser Crack Measurement System) have

proven reliable at detecting open cracks these systems have not been widely used to evaluate

road texture. This article will present test results from the New Zealand Highway Authority
(NZHA) that demonstrate that 3D transverse profiling lasers (LCMS) can be used to measure
macro-texture as accurately as a single point texture lasers. Furthermore, because transverse
profiling lasers measure texture on the entire road surface we will demonstrate that they can also
be used to detect important surfiice features (scaled cracks, bleeding and raveling) that are

missed by single point lasers
Keywords: Laser Profiler, Texture Evaluation, LCMS, Automatic Crack Detection, Macro-texture

Introduction

In order to optimize road maintenance funds and improve the condition of road
networks, asset managers need detailed and reliable data on the status of the road
network. Transverse profiling systems such as the LCMS have been widely used for
automated crack detection "IN 6p 4 variety of road surfaces (DGA.
porous, chipseal, concrete) in over 35 different countries. While 3D transverse profiling
techniques for road surface condition evaluation such as the LCMS have proven reliable
at detecting open cracks these systems have not been widely used to evaluate road texture.
Part of reason is that current standards specify only the use of single point 32 or 64KHz
macro-texture lasers that while accurate only measure texture in a single point (usually the

wheel path)

This article will prosent test results from the New Zealand Highway Authority (NZHA)
that demonstrate that 3D transverse profiling lasers can be used to measure macro-texture
as accurately as a single point texture lasers. Furthermore, because transverse profiling

lasers measure texture on the entire road surface they can also be used to detect important

) AUTOMATED RAVELING INSPECTION AND
MAINTENANCE PLANNING ON POROUS AS HALT lN
THE NETHERLANDS

FIRM15 - Brussels

Willem van Aalst*-TNO
iljam Derksen
Peter-Paul Schackmann

contact: m.vanaalst@

innovation
for life
n

i - Rijkswaterstaat
Frank Bouman Ainistry of Infrastructure and the
..

Wim van Ooijen.

©TNO 2015

Innovations Deserving
Analysi:

NCHRP IDEA Program

Development of an Asphalt Pavement Raveling Detection
Algorithm Using Emerging 3D Laser Technology and
Macrotexture Analysis

Final Report for
NCHRP IDEA Project 163

Prepared by

haokua Wang
olagy

Georgia Institute of

December 2015

TRANSPORTATION RESEARCH BOARD

MEDICINE

1. Using Full Lane 3D Road Texture Data for the Automated Detection of Sealed Cracks, Bleeding and Raveling
2. Automated Raveling Inspection and Maintenance Planning on Porous Asphalt in the Netherlands
3. Development of an Asphalt Pavement Raveling Detection Algorithm Using Emerging 3D Laser Technology

and Macrotexture Analysis



Literature Review

A135719US U gUAIN1SUSSLAUAIULEI8N9RINTZUU Auto Crack Detection AUNISUSELIUA8E180

a1n819 (Asphalt pavement)

G0

phole

pothole

auto detection

- . LCMS
Roadnet POP (Usztiunigaann) unit
Types Method
sosuansoiios icrack alligator/multiple auto detection f7.4.
< transverse auto detection
sooumnlisioiilo ucrack - 1.
longitudinal

nsvanTau rav raveling auto detection #9.30.
ST bleeding bleeding auto detection 773,

A3.4.

ABUN3M (Concrete pavement)

Roadnet

POP (Usgiliuniedneni)

LCMS

Types

Method

Unit

S8 UUNENE spalling pothole auto detection 9
IUIULNULANAINYIN transverse_crack transverse auto detection L
TIUIULNULANAINE - . .

non_transverse_crack longitudinal auto detection b
LAZIUINLEN

21
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a1m81d (Asphalt Pavement)

DOH
Roadnet Unit Severity
Types AIATIVIA remark
LOW MEDIUM HIGH
Depth, mm 0 0-10 >10 . Depth, mm - - -
) Alligator/ TOUUANWLITTELY, TOUUAN
TOUUANFDLLDY N3, auto - o <3 3-6 >6
multiple Length (width), mm <10 10-75 >75 Jumang, sesusnidavlaa | Length (width), mm P - .
<9 9-35 >35 A9 DOH #9150U1AUNIN
Depth, mm 0 0-10 >10 SPYUANATUVBY, TDBUAN depth, mm - - - soadunsine wisuanseiu
ALVOU, TDULANATIVOU AnuuLsududussee
Ve d transverse/ .
sasuanbifaiias u auto SOURD, TOULANTENINTDY Usznouey
longitudinal length (width), mm <10 10-75 >75 . | lensth (width), mm <3 3-6 >6
99193, TOUUANNITVLIWAY
N
, Raveling Index, Rl >100 , \WWauTIene
nIgATaY 93.1 | raveling auto Raveling Index, Rl nMIvgATay -
Dia. < 100 mm, Depth < 13 mm Dia. < 100 mrm, Depth < 12 mm
MaLEu 754 | bleeding auto Bleeding Index, Bl | 155 BI<1.75 [ 1.75sBl<2 | Bl=2 | mudu - Wusses
sauledon M54 | patch_ac aen Area, m” - - - ERHIEERH] - Waussene
MALUD 3.4 | pothole auto Qm‘mi’i 1-3

AT 1-1 @AINAULEYWIBVIRININEIAB (Asphalt Pavement)

22
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Aaun3n (Concrete Pavement)

DOH
Roadnet Unit Severity
Types ATV remark
Low MEDIUM HIGH
sauzdon M3 | patch_cc aumm Area, m2 souzenufanaunin - WBaussene
saplunsme W pothole auto gmmﬁ' 13
Depth, mm 0 0-10 >10 TOUUANATUTINUATTEY Depth, mm - - -
WANMIUWUIMUEY, A | Length (width), mm <3 3-6 >6 fitin DOH fisaAunin
FNIUUHULANAINYI uHu | transverse auto @emevedsruumenn sapdunsme viesouidey
Length (width), mm <10 10-75 >75 N . .
USIUTDERD, TOULRNIN A195eAY (Faulting) wiavan
AIUAR) szfurmquusniuds
FIWIUUHUUANA LT ) Depth, mm 0 0-10 >10 FOUUANAINYTI, TOUUAN Depth, mm - - - vssmUsEnoUY
unu | longitudinal auto »
LAZUUIMLEY Length (width), mm <10 10-75 >75 INNITUAR Length (width), mm <3 3-6 >6
. X Anudemeves iy I
Tanewuisesdaidevie u joint seal crack | aam <10% 10-50% >50%
EGLLT)
4 Length (width), mm <3 3-6 >6
. TOUUANTIYH, TOUWANIIN - -
yuuan W comer_break | @M fudnau - - - . AR unymiz, mm <6 <50 >50
ABUNITASYFAIMUNIY - -
FOULHBUANTEAY, mm 0 <6 >6

ANS197 1-2 @NNWANULESEUBININIIABUNTA (Concrete

Pavement)
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remark

Depth (mm) Diameter of Pothole (mm)
DOH DOH DOH
DOH
100 - 200 200 - 450 450 - 750 >450
13- 25 12-25 LOW LOW MEDIUM LOW MEDIUM MEDIUM
»25- 50 > 2510 50 LOW MEDIUM MEDIUM MEDIUM HIGH HIGH
=50 > 50 MEDIUM MEDIUM MEDIUM HIGH HIGH HIGH

AC = wguua (Pothole)

CC = seuliunsinie

LAz 5o dungnzdniuiimemeunin (Concrete Pavement) WagseAuAIIUTUL TS

15199 1-3 wanaAIANULEEEUTEANAUUD (Pothole) §1m5URIM9aIngIe (Asphalt Pavement)
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a1assuiisudnurudayausznnsasunn
ASTM - Severity DOH - Severity
Classify
Very Weak Weak Medium Sum Very Weak Weak Medium Sum
Tranversal Crack 1,373 336 141 1,850 1,354 334 143
Longitudinal Crack 798 416 171 801 410 169
Alligator Crack 8,098 6,679 2091 16,868 8,101 6,679 2,113 16,893
Multiple Crack 7,560 6,142 1208 14,910 7,578 6,149 1,210 14,937
Unclassified Crack 16,429 4,645 912 21,986 16,448 4,643 923 22,014
nIMUSgUWgUTIWIUTRLaU TN TRELAN

18000 16429 16448

16000 1 ]

14000

12000

10000

098 8101 7560 7578

8000 66796679 6147 6149

6000 4645 4643

4000 - 2091 2113 et

1208 121
2000 336 330 101 105 B 78 801 416 410 171 140 .|7 912 923
Tranversal Crack Longitudinal Crack Alligator Crack Multiple Crack Unclassified Crack

O ASTM_Very Weak [ DOH_Very Weak

W ASTM W

eak [JDOH Weak @ASTM Medium @ DOH_Medium

20230130 _Run01 Test va.2 wau 0301 LL”U’NVINM&’NNFHT]”U%@J’]?!I 1

25



Literature Review

10

asaeuiisuTuiudeyalssinvviguie

ASTM - Severity DOH - Severity
Classify
Moderate High ‘ Sum Moderate High ‘ Sum
Potholes 9 1 I 10 7 1 I 8

[] ASTM_Moderate

NINUSEULTEUTIUIUTIYNAUTELANVQNUD

Potholes

[] DOH Moderate

W ASTM_High

I DOH_High

20230130 _Run01_Test va.2 aau 0301 LL‘U’NWNWG’NUﬂﬁWﬁN’]ﬁ 1
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4. 39897UN8NUAMNAIT A TN

ajulgunuazadassalunisdrsng

YT Jayvnuazaudssa WISty U
L. o FRYINIANTADAI 908N, 1999189951957 bald]
1. T91UNDASY LY NDASIRINUL NOASIIN o 343.948 nl.
UNDASY
TF9NUNDASNALNIUTINLEN AZWIUTIUNTAIN | FRU9NTNISNDAS @S NIUTINLEN AZWIUTIUNI
2. , , 55.463 nyl.
MNwWiaUszUn salul nwinUszUn
3. |dluen 59UNTHUILNLANTOLUABUEUNIIETI9 6 Ju
a. Avuanuun RAUNINNUDNALUNE 2 Ju
5. U105 (Barrier) Ay laidn519%9NTuUS s NU 0.343 N4
6. YU AN99NUNN LT 2 U
7. avuruLAUldausanle Tundrs1us il 1.339 nl.
8. Laser LARAUANNTOLAZITATZEY Lmzﬂa'aaaaﬂmsaiauLLaz‘L‘I’ﬁaLéﬁﬂ@uémm,%mwg 2 Ju
9. @19 DMI 2@ YINN1SYOUAYWAT AT DL 1,528.852 n4.
ﬂ (V) &g (V)
dyllnnazalaIsnn19nIIaauVaYaAUUIEUYU Roadnet
, SYUUYIIINNITASTIVFDUAIN UANITHAAINAALITARATIENINANNEF e LA Yan1suana
' ARAINAT ANATNANA Nas A9LA NANN
. . oL Undoyavianilaimsludangi 5 Juwaganiiuns .
2. JPUUTILTBIIINNTTUARINATBYANENNLALINT 5 U

A5198 LAULINALNU
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4. 37897unNgNUARUAI YA TN

Jymavassmainmisdrsiatinuneasns nesndeyaninanldidadydaneniediss

AUN 2 AUN 4

Laser Laser

Profilometer Profilometer

VYINN

14,554.471 5,006.019 14,527.502 5,019.404
AIULNY (NY.)
FLYINIY
. - 15,350.026 5,140.818 14,566.314 5,207.451
#195299349 (hy.)
FYLNIY
424.214 41.84 297.782 124.724

nads1e (ny.)
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4. $9897UN8NUANNAIT Az U

gunsal LCMS vaeniudil : Jgymnisussanananasladybug Inensitusnwmuinsaslgnaiuwily
daldinlUlusnunumsdrsiaguiownludeyaainauiy d5gazvdenssil

Y [

WUNF199 (WUINIINAN) FLYZNNEITIINULNY (N, 3LYLNNF1599%04 (NY.)
AYNTEIAT 343.734 197.725
Unusnil 213.051 143.457

28581 340.425 126.119
UATUIEN 270.972 221.244
2LVUNT 513.282 123.393

¥ay3 1 327.879 126.742

¥ay3 2 465.628 15.740

32899 616.248 310.597

JUNYT 323.035 152.992

A310 283.766 87.323

FIUY3 523.991 331.079

A4 NIEIAIY 326.572 247.255

EP Y 2,083.666



4. 3989UAYINUAUAI YA U1

UyrguassnnisnsinaeuveyadinszuuRoadnet a1 nnUIne1inI5anvintoyauas gLy
Lilvinsenuiusseziiaivasuunisdrsiantaall

UANITLAAINAAINTTARATINENINANULFS M LAR LAY

330701 suna énlian > v =
& u Q, 330701 dum1 | dudanv u
~ ) i ; NIIUAINMNNELAY 0033 » aaurIuAN 0701 » dauadisia » ATLEEWIE nN.2444535-240+390 (tau FR)
ArBnauviu Nu.244+535-242+235 (tau FR2)
— =
e AMNLEBYNE NN.244+535-240+390 (Lau FR)
NINII
243+775 - o AW Ay
S3nIuTYsT 0.98 | 1.81 [2.27] 7.10 u/nn, 243+7
- 2434733 AN
armf@indacda 1.07 | 2.50 [2.77] 11.449 uu.
savuansaadas 1.97 w5, z:;:;?xz ' = -
- = anmnaTundainavasilac
savuanlisactias 0.30 u 2434700 -
nmaatau 0.10 ws.u 2434675 ATIUTTTE 0.98 | 1.93 [2.41] 7.72 u./nu.
SEE 0 2434675 - o
ety csiasciatorss 243+650 AmAnfavaa  1.07 | 2.89 [3.15] 11.44 an.
nauue 0.04 as.9
243+650 - A
mmEsnifane 0.00 wr.u 243+625 sauAnGatiad 37.00 s
ot O o e saauanlisiavias 20.61 3.
aruadomiosaufanmmg 0.00 u. —
243+600 - =
aruadooinams 0.00 u 2434575 msnansau 0.10 ms.u.
srusdomginamesinidowe 0.00 3. 243+57S - saailzaian 0.00 ®m5.4.
243+550
N 25 wies 243+550 wauiia 0.04 ms.a.
243+525 a a
sauuansaidas 0.00 w3.3 243+500
REGEY 0.73 ms..
savuannLivactos 0.00 u 243+500 -
243+475 a &
mMaaaTau 0.00 w3.3. ATIULABWIE DAV INTD 0.00 .
243+475
avlrva 0O - £l .
— e, 2434430 e lsan 0.00 .
Ivr-an*.m 0.00 3.2 l 2434450 - ”
P T I OL00 sk 243+42S anuaEn a1 A 0.00 au.
msuis 0.00 ws.3: ;:;::gg 3
S3BRACMIDBOUTINI 0.00 . BOF BTGP ot




4. 39897UN8NUANNAT LAz U

TLUUTILIRIINNNTUARINATLAYANALALUAT
Undayavanilansiutingi 5 Ju
LagA U Tas iR vlInakNY

(&) Roadnet Survey (206) Q & [E

Eou v
- . e - = - s
o sadngninuuaaumuaawlaiiflaf i a A amu Tu A SRS EIL S AUMMATASIH LI W&,

Hounail (w5

Eau wariu

- - - - >
mauilsruy roadnet @usalddayanan nu. lauaing - .
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5. dgUnNaN1TEINaUIY

_ : AU IUIU ANUAEINDU ..
a1nu $18A15E9UDU ) - - Undeseeu
1 sreauasdu (Inception Report) 15 16 13 5.0. 65 13 5.0. 65
2 S1e9uANAIviEatudl 1 (Progress Report 1) 60 16 3 1418, 66 3 1.8. 66
3 S1891uANUAIVIEatUT 2 (Progress Report ) 120 16 28 131.8. 66 -
il S189TUTUNANS (Interim Report) 180 16 26 W.A. 65 -
5 S1e9uANATIviTatudl 3 (Progress Report ) 210 16 26 1.4, 66 -
6 $1991897U80FMULUINNT (Excutive Summary Report) 240 16 26 N.A. 66 -
7 iﬂ&i’]ﬂ\ﬂﬂ%ﬂ?jﬂﬁﬂﬂ (Draft Final Report) 240 16 26 n.A. 66 -
8 SI8UFTUNANITFITIAN NN 240 10 26 n.A. 66 -
9 sBauBUgATe (Final Report) 270 35 25 a.0. 66 :
10 swmueiaﬁm%’wl«'u’%mi (Excutive Summary Report) 270 35 25 d.n. 66 -
11 SIUNANITAATIZARHULIUUITINR8TUTUNTH TPMS 270 35 25 @.0. 66 :
12 Ao fvimiuszundunusiasenis (anuedliesnd 5 uifl ) 270 1 25 @.A. 66 -
13 nsdnvirdayalusuuuuidnaalna 270 2 25 d.A. 66 -
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