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e C60p AaHHbIX KaK YacTb
LMKAA NPUHATUA PeLleHnm
n GopMmmnpoBaHUA
oT4eTHOCTU CncTemsl
YNpaBAeHMA AOPOXKHbIMMU
aKTUBaMM

* Tnbl AQHHbIX
* MeToabl cbopa AaHHbIX

* [lpUHUMNbI U CTPATETNM
cbopa AaHHbIX

NcTouHmK: PIARC
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W CAREC ?
caReC 7 [1N1A 4Ero HaM HYKHbI JaHHble:

Canto sk heghonch teonomic Conpeenon rogrom

KakoBa Kak
CTOMMOCTb
aKTUBOB?

Kakum
KOZIM4eCcTBOM
aKTUBOB A
ynpasnato?

paboTtatoT
aKTUBbI?

Kakune paboTbl
no
TEXHUYECKOMY
obcnyXnBaHuo
HeobxoaAuMblI?

HackonbKo
6e3onaceH u
KOM®OPTEH ONbIT

YY4aCTHUKOB KakoBbl

AOPOXHOIo AO/IFOCPOYHbIE

ABUXKEHNA? WHBECTULMOHHbIE
notpebHocTn?

®oto: Macos.livejournal.com
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A0 o\ Bea neatenbHoctb YA 3aBUCUT OT

SRS N naHHbBIX HaAeKaLLero KavecTsa

\ Customer / \Legislation / \Investors /

Institutional Arrangements (Governance, Strategy, Asset
Management Plans)

Decision
Demand Management
Life Cycle cost analysis q
Disposal Acquire
Depreciation and Life CYCle
valuation Delive ry
Performance Maintain Operate
Management ~
Procurement

Asset Knowledge (Asset Hierarchy, Database, Inventory and Condition Data)

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




CAREC 7 TUMbl AAHHbBIX, KOTOPbIE Mbl COBMpaem
-
* 3anncu o TeXHNYECKOM
[ ]
MHBeHTapu3aumnAa OBCAYKMBAHMM 1
e Dn3nyeckKkmne anemeHTbl CTOUMOCTb
CUCTEMDI — CTOMMOCTb 1 NoApPO6HbIN yueT
° He npeTepneBal_OT pa60T Nno TeXHNU4YeCrKomy
obcnyKnBaHuo
3HAYUTENbHbIX
N3MEHEHUW C TeYeHUEM e Ncnonb3oBaHue
BpemeHu
— [1lnoTHOCTb ABUKEHUA
e CocTofAAHMeE — Konunyectso
* MeHAeTCca ¢ TeyeHnem rPY30BUKOB W Harpy3ka
BPpEMEHMU  (OObpaTtHasa cBA3b C
* TpebyeT perynapHoro KNAMEHTaMU
(Mnn HeperynapHoro) — Onpocebl 06 yposHe
yA0BNETBOPEHHOCTHU
MOHUTOPUHTIA nosib3oBaTenemu

— 3anucu n3 cnctembl Kanob

May 2023 Sesssoon] st tCoomiiitoonRdsaCodlketioon 0D TheeunssHeammgs




cAREC ) CcTemMa AaHHbIX O AOPOXKHOM MOKPbLITUM

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

Microtexture

Safety
Skid Resistance Coefficient

IFI
Mechanical Properties Deflections

Skid Resistance

Structural . Cracki
. Structural Capacit racking
Evaluation PEEY paverment Distress Surface Defects

Profile Deformations

Referencing {Location of Pavement
System Characteristic Data)
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W mm IcnbiTaHWe AOPOHRHOIO NORPbITUA HA
= 7 TMPOYHOCTb

* YnapHble gednektomeTpbl

* 3mepeHne nonepevyHoro OoTKAOHeHMUA

FALLING WEIGHT
DEFLECTOMETER (FWD)



http://www.google.co.nz/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCJCu1LGovsgCFWMdpgodx_QKQA&url=http://abcimagess.com/traffic%2Bspeed%2Bdeflectometer&psig=AFQjCNF1BlW9u4W_w3f6OsZyqItiFJJcFA&ust=1444786785453638

A0 o\ LepoxosatocTb - MexayHapoaHbIN

AR mHAeKC wepoxosatocTty (IRI)
-
* «YXabuctocTb» ooporu

* OBbbIYHO CBA3aHa C
3KCNNYaTaLMOHHbIMM
XapaKTepUCTUKaMM, HO TaKXKe

OTparkaeT CTPYKTypHoe
paspylLueHune

* BAanaeT Ha akcnayaTauMOHHblIe
pacxoapbl, 6€30nacHOCTb,
Measured
KOM$OPT, CKOPOCTb Profile — ™

* Yaule Bcero Bblparkaetca Kak IRl

* |RI mopgenunpyet peakuuto
«4eTBEPTUYHOro aBTOMOOUIA» Ha

—= |RI

Suspension Spring
and Damper

Tire Zpring

Computer Algorithm

npodunab AOpOru
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CAREC "7 MI3MepeHuna LepoxXoBaTOCTH

NcTouHUK: BcemunpHbIn 6aHK




CAREC M 1 Knacc —J1azep

Digital Cameras GPS or DGPS

(asset and pavement) (‘

/4

GIPSI-Trac Geometry

[
‘\/\,-#
\"I/ -«

LiDAR Asset Detection

Rotorpulser

/)

/ / - 2 L
Digital Laser Profiler = a
‘9 = > Side Projection Lasers

UcTtouHUK: PIARC
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careC 7 CKaHUpyloLme nasepbl

o T

* ObHapyXeHne A0POXKHbIX TPELWMH

* O6bHapyxeHune gopoxHown Koneun; OueHKa
MaKpO-TeKCcTypbl goporu (MPD)

* OnpepeneHue Bbi6OWH (Nowaapb, MybuHa,
obbem)

* OB6HapyKeHne pa3mMeTKM N0N0C ABUKEHUA,
obou4unH, oTKOCOB, bopAatopoB

* O6Hapy»KeHune LWBOB M Pa3/IOMOB Ha B
6EeTOHHbIX AopOorax R
R S

* MpoaonbHbIN NpodUab U  LLIEPOXOBATOCTb o sy

) (EY
(IR1) TeomeTpua poporu (YKI0H, NonepeyvHbIn e

VYK/IOH U paZinyC KPUBU3HbI) - HA YCMOTPEHME -

UcTtouHuKk: DCL & ROMDAS
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carec 7 TnyOMHbBI Koneu

I
* I3mepAaeTca C NOMOLLbIO
ANCKPETHbIX AaTYMKOB
(ynbTpa3ByKoBbIX/nasep-
HbIX) MU NTNHENHDIX

* AHa/IN3 AaHHbIX ANA
MOJENNPOBAHUA TNYOUHbI
Koneu noa npsamou
JIMHENKOU

* CucTemaTUieCcKmnm
Heaoy4YeT Npu
MCNOZIb30BaHUMU
ONCKPETHbIX AaTYMKOB
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CAREC "™ TeKCTypa

* I3mepeHusa
coCpenoToYeHbl Ha

microtexture

MUKPOTEKCTYpe u
MaKpO-TeKCType

* [1nA BbICOKOCKOPOCTHbIX
N3MepeHnm
MCNONb3YIOTCA Na3epbl

macrotexture

* BblparKkaeTca KakK

cpeaHAA rnybuHa
npodunns
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caree 0 I3mepeHna conpoTuBaeHMA 3aHOCY

oo i ogpon tecnmt Cocpentcn i gom

Mpnbop ansa namepeHusn
KoadpduumeHTa cuenieHuns
Koneca C NOBEPXHOCTbIO
aoporu
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CAREC "7 JlazepHas cuctema nsmepenma tpetwmH (LCMS)

UcTtouHukK: Pavemetrics
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careC 0 M1306pakeHns C IMHENHOTO CKaHMPOBAHKS
I 4

NcTouHnk: ARRB
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A0 o\ ObpaboTka AaHHbIX B paMmKax JlasepHow

SAREC N cpcTeMbl M3MepeHua TpeLLmH

Macro-texture

Distance
between Sensor_
and ground
(in mm)

2070.5
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careC 7 OBHapy»KeHue BbINoTeBaHWA

Intensity image Texture image (MTD, mm)
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0 /CARNESTC}\\W CtpaTeruna cbopa JaHHbIX O MOCTaXx, OCHOBaHHaA Ha
CAREC '\’ puycKax U KPUTUYHOCTM

Pexum cOopa Cooii B Pemenne 00 onenke HHcTpyMeHTBI ¢00pa JaHHBIX
JAHHBIX AnanasoHe
KPUTUUHOCTHU
pucka
OcHoBHOI Huzkuit CoOBOKYIHBIN PUCK MOCTA BusyanbHble 0CMOTpBI KaXkable 3-6 €T
OrpaHuyeHHbIH, 00bIYHO peakTHBHbIIE SHM
Cpennuit YMepeHHbIi WHnuBuayanbHbEe pUCKH BusyansHble 0CMOTpPBI KaXkable 2-3 roga
IIPEIENBHOTIO COCTOSHUS Hexoropsle, peakTuBHBIE U IpoakTuBHEIE SHM
[IponBunyTHII Bricokuit Pucku otnenbHBIX Busyanbnable 0ocMOTpbI Kaxaplil 1-2 roga
CTPYKTYPHBIX WU OOuupHbIe, B OCHOBHOM IpoakTHBHbIe SHM
q)yHKHHOHaHBHHX Increasing Criticality, Increasing Risk

JJICMCHTOB

May 2023

Bridge Risk

Intermediate

Bridge #3
Medium-importance route
Poor condition

Low-imp¥
Good condrt

Core

Core Intermediate
Bridge Criticality
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WN

INSTITUTE /

CAREC

May 2023

Pexxmmbl cbopa 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
inspections, programmed
special inspections,
reactive NDE

during general
inspection
process or as
planned by the

bridge asset

Intermediate Routine surveillance 2-3 years
. , manager
inspections, general
. ) (eg access
inspections, programmed .
L ) 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

by contractual
arrangement
(eg annual)

Session: Asset Condition Data Collection, Dr Theuns Henning
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CAREC

N
careC 7 OCMOTP MOCTOB

____
NZTRANSPORT Bridge routine surveillance .
AGENCY Supplier logo
s a inspection report
Network area: Bridge name: Highway: RP: BSN:
Marking code Eridge type: Map ref. (easting):
0= Mot inspecied
1 = Salisfaciiey Deck width: Map ref. (northing):
2 = Maniitar pext inspection
R = Rouline mainienance (provide comment) Total bridge length: Owner:
£ = Structural reinlenancs (arevide cammeant & phol)
N = hot applicatie Spans: RCA:
Inspector: R viewer:
Date (mithiyr): Date [mthiyr):
- e Priority | Estimated
Item |Description Mark |Defect Description/Remedial Work (HMIL) Cost
1 |Signs

2 |Superstructure/deck drainage

3 |Movementiexpansion joints

doTo —FlyKit

Carriageway and deck
surfacing

5 |Approach adequacy

& |Guardrail/handrail

7 |Road marking

8 |Flood debris'vegetation

9 |Scourferosion

10 |Other defects

doto -Inspecterra
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cAREC S TTprHUMNBI cOopa BbIDOPOYHbLIX AAHHbIX

May 2023

Mbl He BCeraa MoXKem no3BOAUTb
cebe npoBoAUTb 3amMep BcCeu
NOPOXHOWN CETW.

[1na HeKOoTOPbIX MPUNOKEHUN 3TO
HOPMa/sibHO, B 3aBUCMMOCTU OT
TOro, ANA 4Yero Bbl MCMOb3yeTe
laHHblE

7]
= I
The True Population Mean .
(This is unknown and !
we’re trying to estimate it) '
| S
;;/ \\
N
{ \
,"; \\ The Sample
j’- \ Distribution
L 3
[ \
ok \
/v ' “,‘ IIIIII
/ . \
4 1 \
_ -

Interval Estimate of the Population Mean
based on sample data

Random, independent sample groups,...,
F1 Y

v

¥
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ﬁ CAREC
CAREC W7  YacToTa nposeseHna obcnenoBaHUA

I 1
*Ha ypoBHe J0pOXKHOM ceT et
arlance rows over time \:3.9
* locTaTOYHO YacTo A/ | )/ R
BblAB/IEHWNA TEHAEHLUNM E
Pa3BUTUA AOPOXKHOMU CeTu I
* Ha ypoBHe nNpoekKTa
* Heobxoanmo AKLS-S-LWPRtt
3a d) MKCUPOBATb AADT = 24360 Total Heavies =6 %  Traffic Date = 1999-07-19
C/IULLKOM A0pPOrmm .
*YactoTta -3T0 QYHKUMA,
S s ID
KOTOPaA 3daBUCUT OT. £ | 0
14 1 |
* KPMTUYHOCTb y4acTKa g o H_#%J[ . . |
* UMKN nnaHMpoBaHuA IUP LT Lo Lok ud o b e
L0POKHOM CeTH . =
a}\‘&@@ & 6\) & Qs’—‘@ é\ @@ QS"-’\L 9\@\ Q\\ Qq\@g .\‘mQ %9 ‘@WQ\J\@(\\@?@\‘&‘@
Financial Year
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<0 /ﬁ Tnnn4yHas YacToTa NPOBEAEHMUA
=ARES obcnenoBaHUM
N

‘,ﬂ,aHHbIe MHBEHTAPU3aAUNU

* Pa3oBoe meponpuaTtue
» ObHoBNsAeTcA/npoBepsaeTca ~5 net

* [laHHblE O COCTOAHUN AOPOKHOIO NOKPbLITUA

* [naBHble goporun 1-2 roga
* BTopocTeneHHble goporn ~2-3 roga

* [laHHble 0 COCTOAHUN MOCTOB

* PerynapHbie obcnepoBaHus 1-2 ropa
* IHTeHCUBHble obcnepoBaHua ~5 net

* [laHHbIe O AOPOXKHOM ABUXKEHUU

* [locTosiHHbIE cTaHUMKM y4yeTa (24/7/365)
e KpaTkoBpemeHHble cTaHumu ydeTta (~ 1 - 7 aHen)
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A G

caReC 0 J[lNMHA 0AHOPOAHbIX Y4aCTKOB

Canto sk heghonch teonomic Conpeenon rogrom

* YcTpaHuTb ntobyto npobnemy Ao
HaNOXeHuA

* YAy4ylKUTb KAQYeCTBO KOHTPOS KauyecTBa

* CHWU3UTb PUCK

* bonee gnnTenbHbIN CPOK CNYXKObI

* bonee HM3KAsA CTOMMOCTb CPOKa
aKcnayaTauum

NcTtouHnk WDM
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W

CARE
CAREC "\ “7 BaXKHOCTb ANMNHbl YH4aCTKA
Rut Depth Frequency of Highway 401W Section
ID 111380
m30m
100% 1 Section
2 80% i u500m
§ 60% Section
5
= 40% 1000 m . . ,
Section Rut Depth Cumulative Percentile of Highway
20% '| I_I 401 W Section ID 111380
0% — L I L — 10000 m 100%
1 2 3 4 5 6 7 Section 0% y e
Rut Depth Range in mm % 60% /
2 40% /
= 20% /
0% —

May 2023
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Bonpochl

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