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CAREC

s [loBecTKa

* C60p AaHHbIX KaK 4acTb
LMKNA NPUHATUA peLleHUN
n GOpMUPOBAHUA
oT4eTHOCTU CUCTEMDI
YNpPaBAeHNA JOPOXKHbIMU
aKTUBaMM

* TNbl AQHHbIX
* MeToapbl cbopa AaHHbIX

* [MpMHUMNbI U CTPATErNM
cbopa AaHHbIX

NcTtouHuK: PIARC

CeHTs6pb 2024 Session: Asset Condition Data Collection, Dr Theuns Henning 2




‘ CAREC ?
careC 0 [1nA 4ero Ham HyXHbl J@aHHbIE

ol ko e e i o

KakoBa Kak
CTOMMOCTb

Kaknm
KO/IMYEeCTBOM
aKTMBOB A
ynpasnato?

paboTtatoT

P
dKTUBOB: aKTUBbI?

Kakune paboTbl
no
TEXHUYECKOMY
obcnyKnBaHuto
HeobxoaAnMblI?

HacKkonbko
6e3onaceH u
KOM®OPTEH ONbIT

YYaCTHUKOB KaKoBbl

AOPOKHOIo AONTOCPOYHbIE

ABUXKeHUnA? WHBECTULNOHHbIE
notpebHocTn?

®oto: Macos.livejournal.com
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/\ PelleHuns, KoTopble Mbl MPUHUMAEM B
TeyeHue CpoKa Cny*Kbbl aKTMBOB

MpoekTnpoBaHue m

Al CTpouTenbCTBO

&3{! > ®yHKUMOHanbHble TpeboBaHMs
> bropgxeTtnpoBaHue

MnaHupoBaHMe TpaHcnopTa KanutanoBnoXxeHn1
> YnpaeneHue cnpocom 1 lNpoekTupoBaHue > TpeboBaHMA K NPOEKTUPOBAHMIO
MU CTPOUTENBLCTBO > OueHka BO3OeNncTBus Ha

NPOMNYCKHOM CNOCOBHOCTbIO

> Pacwumpenune cetn

> Opyrne Bugpl TpaHcnopTa
> TpeboBaHus k

OKpYXaIOLLYHO Cpeay

SkcnnyaTtaums n

KOMMYHasbHbIM ycryram - Ge3onacHocTb
Q > YnpaBrneHue ceTbio
> CucTembl ynpaBneHnst 40POXHbIM
Otyer aBuxennem (ITS)besonacHocTb Ha
YCTOVI‘-IVIBOCTI:, 3 paboumx MecTax 1 opraHusauus
[OPOXKHOTO ABWKEHNSI
o6HoBrnEHue n -’ > MonuTopuHr 6e3onacHocTn
pacwunpeHue [OPOXKHOTO ABWXKEHUs!
) |_|pVIHF|TVIe YnpaBneHne 6e30nacHOCTbIO
MHBECTULIMOHHBIX [OPOXKHOTO ABMKEHUS U
. obecneyeHvie npaBonopsaka
peiienun > KoHTponb n3bbITouHOro Beca
>  PeKkoHCcTpyKums u

PEKOHCTPYKLMS
»  Paclumpenve un yny4lieHvie

© TexHuuyeckoe obcnyxuBaHue u
MPOMYCKHOWM CMOCOBHOCTM

MOHUTOPWHI
> KputnirocTb > MIHCMeKuymsi TeXHMYecKoro obCyKBaHums
MapLUPYTaKUSHEHHbIE <, > [lnaHupoBaHve
nyTn g; perynspHoro/npodunakTMyeckoro
> BospgencTBue/ceteBon - TEXHWUYECKOro 06CnyxvBaHus
puck > BbINOMHEeHWEe TEXHUYECKOro
> [NoBbllLEeHNEe YyCTONYMBOCTU oBcnyxuBaHus
AKTVBOB > YnpaBsreHue KoHTpakTamm u paboumnm
npoLeccom

> 3awmTta nobepexunn




W CAR;ESQE;EE:‘

CAREC s TUNbI AdHHbIX, KOTOPblIE Mbl co6|/1paelv\
-
* 3anmcum o TeXHNYECKOM
o
MiHBeHTapu3aLus obcnyKmBaHUN 1
e dnusnyeckmne sanemeHTbl CTOUMOCTb
CncTembl — CTOMMOCTb M NOAPOBHbIN yyeT
e He npeTepnesaoT paboT No TexHnyeckomy
obcnyKMBaHUIO
3HAYUTENbHbIX
N3MEHEHUMN C TeYeHnem e Ncnonb3oBaHme
BPEMEHM
— [1noTHOCTb ABUXKEeHUA
e CocToaAHMe — Konwnyectso
* MeHsaeTca c TedeHnem rPY30BUROB U Harpyska
BpEMEHMU e O6paTHana cBA3b C
* TpebyeT perynapHoro KNANEHTaMM
(nnn HeperynapHoro) — Onpocbl 06 yposHe
YAO0BNETBOPEHHOCTHU
MOHWUTOPUHTA nonb3oBaTeneu

— 3anucu n3 cucTemsbl Kanob

CeHTs6pb 2024 Sesssoonl Assed tGoomiiitoondsa0odibetioon 0D rTHeeunssHeamimgs




o\
caReC W CMCTeMa LAHHbIX O AOPOXKHOM NOKPbITUM

Evaluation Pavement Pavement Examples of Indicators
Type Function Characteristics and Indexes
IRI
Serviceability Roughness Ps]
I
Functional y ? :
i acrotexture
Evaluation Texture

Microtexture

Safety
Skid Resistance Coefficient

IFI
Mechanical Properties Deflections

Skid Resistance

Structural . Cracki
. Structural Capacit racking
Evaluation PEE pavement Distress Surface Defects

Profile Deformations

Referencing (Location of Pavement
System Characteristic Data)
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/™, 7=\ VlcnbiTaHne AOPOXHOTO MOKPBITUA Ha
CAREC o’ MpoYHOCTD

* YaapHble gedaektomeTpbl
F;rlng\M.‘thDeﬁe ctometer

* /IamepeHue nonepeyHoro OTKJIOHEHUA

FALLING WEIGHT
DEFLECTOMETER (FWD)

CeHTAbpb 2024
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A0 o\ LepoxosaTtocTs - MexayHapoaHbI

CAREC

MHAaeKc wepoxosatoctu (IRI)

* «Yxabucroctb» goporu

* OH6bIYHO CBA3aHaA C
3KCMN/1yaTauMOHHbIMM
XapaKTepPUCTUKAMM, HO TaKXKe

OTPaXKaeT CTPYKTYpHOE
paspylleHune

* BanseT Ha aKkcn/lyaTauMOHHbIe
pacxoabl, 6€30nacHOCTb, _
KOMPOPT, CKOPOCTb Profile

* Yaule Bcero BblpaXKaeTtca Kak IRI

* |RI mogenunpyet peakuyuio
«4eTBEPTUYHOro aBTOMObOMANA» Ha

Eaody Mazzs

Suspenzion S pring
ahd Damper

Lule Mazs

Tire 2 pting

Computer Algorithm

—= |RI

npoduab Aoporu
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CAREC
carec 0 1 Knacc — Jlasep

Cant ko itk g rrorn

\
N\

Digital Cameras - GPS or DGPS

(asset and pavement) (‘

.

Data Acquisition System

/
|\/-\_,___
\./ -

LiDAR Asset Detection

GIPSI-Trac Geometry

Rotorpulser

-

/4 e
Digital Laser Profiler T -
9 — Side Projection Lasers

NcTtouHuK: PIARC
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* OB6HapyKeHMe A0POKHbIX TPELWMH

e ObHapyxeHune AoporKHOM Koneun; OueHKa
MaKpo-TeKcTypbl goporun (MPD)

* OnpeaeneHne BbiIbouH (Naowaab, MyouHa,
obbem)

e OB6HapyKeHMe pa3MeTKM NOJIOC ABUKEHUSA,
ob604uH, oTKOCOB, bopAOPOB

* OBbHapyeHMe LIBOB M Pa3/IOMOB Ha
6eToOHHbIX Aoporax

* [lpoaonbHbIN NpPOodUAb U LLEPOXOBATOCTb
(IRI) TeomeTpua goporn (YKNOH, NONepeYHbIi
YK/IOH U paAnyC KPUBU3HDI) - HA YCMOTPEHUE

NcTouHuk: DCL & ROMDAS
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carec 7 TnyOuMHbI KoNen

- [
* I3mepAaeTca C NTOMOLLbIO
AUCKPEeTHbIX AaTYNKOB
(ynbTpa3syKoBbIX/nasep-
HbIX) UIU IMHENHbIX

* AHaNN3 AaHHbIX ANA
MOJENNPOBAHUA TYOUHbI
Koneu noa NpAMou
JINHENKOU

e CuctemaTmyeckmm
Heaoy4YeT Npu
MCMNOJIb30BAHUM
ANCKPETHbIX AAaTYNKOB

CeHTs6pb 2024 Session: Asset Condition Data Collection, Dr Theuns Hennin




f \ﬁm‘"\ CARRS

CAREC " TeKCTypa

* N13mepeHunAa
cocpeaoToYeHbl Ha
MUKPOTEKCTYpe U
MaKpO-TeKCcType

microtexture

* [1nA BbICOKOCKOPOCTHbIX
N3MepeHnm
MCNO/Ib3YHOTCA Na3epbl

macrotexture

* BblparKkaeTca KaK
cpeaHasa rnybuHa
npodpuna

CeHTAbpb 2024 Session: Asset Condition Data Collection, Dr Theuns Henning 13




AREC W MI3MepeHnsa ConpoTMBAEHNA 3aHOCY

ol ko e e i o

Mpnbop anAa namepeHus
KoadpnumeHTa cuenneHms
Kosieca ¢ NOBEPXHOCTbIO
Aoporu

CeHTs6pb 2024 Session: Asset Condition Data Collection, Dr Theuns Henning




CeHTs6pb 2024

) NazepHasa cuctema nsmeperua TpelmH (LCMS)

NUcTtouHUkK: Pavemetrics

Session: Asset Condition Data Collection, Dr Theuns Henning
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carec 0 V130bparkeHusa ¢ IMHENHOTO CKaHMPOBaHMWA

NcToununk: ARRB

CeHTs6pb 2024 Session: Asset Condition Data Collection, Dr Theuns Henning




A0 Lo\ OBpaboTKa AaHHbIX B pamkax JlasepHol
CUCTEMbI M3MEPEHNA TPELLUNH

CAREC "\~

Macro-texture

|
Distance et
between Sensor |
and ground i
in mm :
( ) : e Crack =~
0% $3.288 f248 165314 2705

CeHTAbpb 2024 Session: Asset Condition Data Collection, Dr Theuns Henning 17




CeHTs6pb 2024

N
5 OBbHapyKeHue BbINOTEBAHMA

Intensity image

Texture lmage (MTD mm)

F

-.: A 5

:’-'"E'-,‘ -‘ _:' . -

"

i

g L-—- qn e oo
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b N CTpaTerva cbopa AaHHbIX O MOCTax, OCHOBaHHadA Ha
CAREC '\’ pucKax v KpUTUYHOCTM

Pexum coopa Cooii B Pemenue 06 ouenke HNHcTpyMeHTBI c60pa JaHHBIX
AAHHBIX AnanasoHe
KPUTUYHOCTH
pucka
OcHOBHOM Husknii CoBOKyIHBIN pUCK MOCTa BusyanbHble 0CMOTpBI Kaxble 3-6 jieT
OrpaHudeHHbI, 00bIYHO peakTuBHBI SHM
Cpenunuit YMepeHHbII WNHnuBuayanbHbIe pUCKU BusyanbHble 0cMOTpBI Kaxble 2-3 roga
[IPEAEIBHOIO COCTOSIHUSA Hekoropeie, peaktuBHble 1 npoakTuBHbIe SHM
[IponBuHyTHII Beicokuit Purcku ortaenpHbIX BusyaneHbie ocMOTpBI Kaxablid 1-2 rona
CTPYKTYPHBIX HIIA OO6mmpHbIe, B OCHOBHOM MpoakTuBHBIE SHM
(byHKHHOHa‘HBHHX Increasing Criticality, Increasing Risk

OJICMCHTOB

CeHTs6pb 2024

Bridge Risk

Intermediate

Bridge #3
Medium-importance route
Poor condition

Low-imp¥
Good condr

Core

Core Intermediate
Bridge Criticality

Session: Asset Condition Data Collection, Dr Theuns Henning



CeHTA6pb 2024

Pexkmmbl cOopa AaHHbIX MO MOCTaM

DEVELOPMENT VI, TESTING AND INSPECTION FREQUENCY
LEVEL MONITORING
PROGRAMME General Special Routine
inspections inspections surveillance
inspections
Core Routine surveillance 3-6 years As identified As required
inspections, general during general by contractual
inspections, programmed inspection arrangement
special inspections, process or as (eg annual)

reactive NDE

planned by the

bridge asset

Intermediate Routine surveillance 2-3 years
. : manager
inspections, general
. ) (eg access
inspections, programmed .
o ) to critical
special inspections,
. , elements or
reactive and proactive
components)
NDE, network SHM data
Advanced Routine surveillance 1-2 years

inspections, general
inspections, programmed
special inspections,
reactive and proactive
NDE, network SHM and
bridge-specific SHM

Session: Asset Condition Data Collection, Dr Theuns Henning
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CAREC

CAR

e OcmoTp MmocToB

%zmmsmm I
SOENCY

Eridge routine surveillance

inspection report

Supplier logo

MNetwork area: Bridge name: Highway: RP: BSN:
Marking code Bridge type: Map ref. [easting):

0= Mol inspeclsd

1 = Salislaciory Deck width: Map refl. (northing):

2 = Maniitar e inspection

R = Routine maintenance (orovide comment) Total bridge length: Owner:

5 = Birustural maintenance (provide comment & phofa)

N = Kol applicabie RCA:

Inspector: R view ar:

Date {m thiyr): Data (mthiye):

. - Priority | Estimated
ltemn Description Mark |Defect Description/Remedial Work (HIMIL) Cost

Signs

Superstructure/deck drainage

Movementiexpansion joints

®oTo —FlyKit

Carriageway and deck
surfacing

Approach adequacy

Guardrail’lhandrail

Road marking

Flood debrisfvegetation

Scourferosion

Other defects

doTo -Inspecterra

CeHTs6pb 2024

Session: Asset Condition Data Collection, Dr Theuns Henning 21



f \ﬁm‘"\ CARRS

cAREC 0 TpnHUMNbI cOopa BbIBOPOUHbIX AAHHbIX

* Mbl He Bcerga MOXem MOo3BOJINTb
cebe npoBoAUTb 3amMep BCeu
NOPOXHON CeTw.

e 1N HEKOTOPbIX MPUAOHKEHUIN 3TO
HOPManbHO, B 3aBUCMMOCTU OT
TOro, AN 4Yero Bbl MCNOJb3yeTe
NlaHHblEe

7]
: [
The True Population Mean .
(This is unknown and :
we’re trying to estimate it) '
|
. ’/A\\
y
-/ \
|
I \
,’; \ The Sample
fe Distribution
o \ :
L. \ ¥
[0 \
. \ \
/0 \( -------
/ % \\
. 4 v

Interval Estimate of the Population Mean
based on sample data

Random, independent sample groups, ...,
1Y

2

\J

CeHTs6pb 2024 Session: Asset Condition Data Collection, Dr Theuns Henning
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CARE
C AREC *) YacTtoTa npoBeaeHus obcnenoBaHmA

of®
o
07

*Ha ypoBHe JOPOXHOM CeTy e ons rentme o
* locTaTOYHO YacTo ANA | “4'*)4’“
BblABNEHMA TEHAEHLNI
PA3BUTUA JOPOKHOMN CETH

* Ha ypOBHe NpoeKTa

)

oughn

Condition((e:g. /R
N P
\_

17 / !

* Heobxoanmo AKL3-S - LWP Rut
34 d) NKCU po BAdTb AADT = 24360 Total Heavies =6 % Traffic Date = 1999-07-19
C/IULLKOM A0POrnm .
*YacTtoTta -3T10 (I)yHKLI,I/IFI, £
= ol [ | D
KOTOPaA 3aBUCUT OT. 5 | 0
e T ]
* KpUTMYHOCTb y4acTKa 2 o ha WLJ(
* Llukn nnaHMpoBaHUA H A LT 1 :_IEJ_*Tf‘_h S
NIOPOXKHOW CeTu o Mo el s o e
> & & @ A% 0 W e o8 \@4 NI

S ELLY
S S $ S f

& B8 N S S
& ot P SO LR C RN

L&

& o P P P P

Financial Year
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A0 o\ TUNMYHaA YacToTa NpoBeeHuA
AR obcnenoBaHUM
N

* [laHHble MHBEeHTapwu3aLUunn

* Pa3zoBoe meponpuAatue
* ObHoBNAeTcs/npoBepseTca ~5 net

* [laHHble O COCTOAHUN AOPOXKHOTO MNOKPbLITUA

* [naBHble goporun 1-2 roaa
* BropocTteneHHble aoporn ~2-3 roaa

* JlaHHble O COCTOAHUN MOCTOB

* PerynapHble obcnepgosaHua 1-2 ropa
* HTeHCcMBHbIe obcnenoBaHuAa ~5 net

* [laHHble 0 AOPOXHOM ABUXKEHUU

* [locTosiHHbIE CTaHUMKM yyeTa (24/7/365)
» KpaTKoBpemeHHble cTaHuun ydyeta (~ 1 -7 gHen)

CeHTs6pb 2024 Session: Asset Condition Data Collection, Dr Theuns Henning




CAREC

caree 0 INMHA OLHOPOAHbIX YHaCTKOB

ol ko e e i o

* YcTpaHUTb Nt0bYyto Npobnemy Ao
HaNOXKEeHUA

*  YNy4lINTb KaYeCTBO KOHTPO/1S1 Ka4ecTBa

* CHWU3UTb PUCK

* bonee AAnUTENbHbIN CPOK CNYXKObI

* bonee HN3KaA CTOMMOCTb CPOKa
aKcnayaTaumm

NcTtouHnk WDM

May 2023 Session: Asset Condition Data Collection, Dr Theuns Henning




CAR

CAREC 7 BaKHOCTb AJIMHbI Y4aCTKa
Rut Depth Frequency of Highway 401W Section
ID 111380
B30 m
100% 1 Section
2 80% ¥ 500 m
5 60% Section
5
= 40% 1000 m . . .
Section Rut Depth Cumulative Percentile of Highway
20% '| I_‘ 401 W Section ID 111380
0% — L I L — 10000 m 100%
1 2 3 4 5 6 7 Section 0% y
Rut Depth Range in mm % 60% /
2 40% /
- 20% _/‘//
0%
1 2 3 4 5 6 7
s 507 e— 50 Om 1000m 10000m

CeHTs6pb 2024

Session: Asset Condition Data Collection, Dr Theuns Henning
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A7 ) OcHOBbI paBoTbl C AaHHBIMM

O60CcHOBaHHbIE
ObITb NPUHATI
TO/IbKO Ha OCHOBE
TOUYHDbIX AaHHbIX




W a \ RayecTBO AdHHbBIX N TTPUHLUWTTbI

CAREC

CAREC '\~ NPUMEHEHNA

- 00000 ]
* Ha4yHWUTe C TOro, YTO Y BaC eCTb

* lcnonb3oBaHMeE AaHHbIX B «peasibHbIX» Lensx npuaaeT MM CMbICA U
CNOCOBCTBYET YNYYULLIEHUIO CO BPEMEHEM

* PazButme NnOHMMaHUA KPUTUYHHOCTU 3/1eMEHTOB AdHHbIX
* Kak BAMAET TOT UM MHOM 3/IEMEHT Ha KOHEYHYHO CTOMMOCTb
* Pa3BuTME NPUBBLIYKN MbICIUTL B Npeaenax yBepeHHoOCTH
* 3aNnCb 31IEMEHTOB AAHHbIX ANA NPUOPUTETHbLIX YAYYLLIEHUN




MHCTpYMEHTbI n passuTue noTeHunana
* [eonpocTpaHcTBeHHan MHpopmauma/cuctema

* MHBeHTapM3auma AaHHbIX ypaBieHUsa akTUBaMu

¢ WHTYUTUBHbIE AOrOBOPEHHOCTU

* PasBuTHe noTeHumana

CbOP AAHHDbIX O
AOPO)‘KHOM KAPTE M Pa3paboTaTb cTpaTerunto

JaHHbIX

YAYHLLUEHUE + Broec nyas

* Cbop AaHHbIX

KA ECTBA + Vnpasneue AaHHbIMM

YcTaHOBUTb NOTpebHOCTH

B AAHHbIX

. Kakue pelweHua npuHMmaotTcam
Kakasa uHpopmauua Heobxoauma

. Kakue paHHble BAUAIOT HapeLleHna
. Korpaa Bam HY>XHbI AaHHblEe

. Y10 NpaKTUYHO U BOCTYNHO




CaREe CtpaTerna paboTbl C AaHHbIMU

* YTO Ham HYXHO?

*  KpUTUYHOCTb U TEMMbI YXYALIEHNA?
— Pa3smep BbI6OPKM, YacToTa, Bpems roga?

*3a4a4n
*BbibopKa

MoTpebHOCTM

3 eYacToTa
* (OHa yXe cyliecTByeT:
— Tpe oHa xpaHuTca? OHa HoBas?
* KaK Ham 3TO NONy4uTb? «Kann6poska
—  Onpoc? OgHOBPEMEHHO C APYrMMU JaHHbIMU? MpuobpetaTs *MSQA
e Ayaut
® XapaKTepMCTVIKVI c60pa ﬂ‘aHHbIX?
—  KanubpoBKa, TOUHOCTb, NPELM3MOHHOCTb, MOBTOPAEMOCTb, CUCTEMA OTCY
KOHTPONb KayecTsa?
eCneundunkauma
—  06paboTka HeoBpaBoTaHHbIX AaHHbIX B COOTBETCTBUM C 3a4aHHOM cneunduKaumeii,  |1POLECC eMpoBepka
nposepKa
* KaK U rae XpaHuTb?
— CraHgapTbl AaHHbIX. Komy HykeH goctyn? Kakue TpebosaHua
OTYEeTHOCTU? eCTaHgapThl
° XpaHeHme eCucrema
Ccbl/IKa Ha MeCcTono/10XeHue.

— Ccbinka u ysen? KoopaunHatbi?



Bonpocsl

[-p TeyHC XeHHWHT t.henning@auckland.ac.nz
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