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<0 “ Glundalik

CAREC "\
-
* Yol aktivlarinin idars
edilmasi sisteminin garar
vo hesabat dovrinln bir

hissasi kimi malumatlarin
toplanmasi

* Malumat novlari

* Malumat toplama texnikasi

* Malumatlarin toplanmasi
prinsiplari vo strategiyalari

Source PIARC
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carec 7 Mslumat bizs niys lazimdi?

e ko e Eimnk oo o

Man ne¢a Aktivlsrin Aktivlar neca
dayari nadir

aktivi idara islayir?

edirom?

— . s Hansi tamir
Yol istifadagisi & islari talab
tacribasi na gqadar " olunur
tahlikasiz va
rahatdir? Uzunmuddatli
investisiya
ehtiyaclari
nalardir?

Photo: Macos.livejournal.com
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A0 o\ BUtln YAIE faaliyyatlari yaxsl malumatdan
SAREC N gsilidir

Customer Investors

Legislation

Institutional Arrangements (Governance, Strategy, Asset
Management Plans)

Decision

Demand Management

-

Disposal Acquire

Lifecycle
Delivery
Maintain Operate

a

Procurement

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

“ Topladigimiz malumat novlari

-0 ]
* |nventar e |stismar geydlariva
« Sistemin fiziki dayari
elementlari

Sept 2022

— Tamir uUgun xarclar va

* Zamanla otrafli islar geyda alinir
nazaracarpacaq .
daracada dayismayin * Istifads
— Masin kutlasinin hacmlari
Vazi ati — YUk masini némralari va
vy o yiklama
e Zamanla dayisir
* Mintazam (va ya e Mistari rayi
qeyri—m[jntazam) — Istifadaci mamnuniyyati
sorgulari

monitoring talab edir — Sikayat sistemindan qeydlar
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carec 7 Yol ortuyuns dair malumat ¢argivasi

Ewvaluation Pavement Pavement Examples of Indicators
Type Function Characteristics and Indexes
IRI
Serviceability Roughness pPs]
I
Functional y ? .
i acrotexture
Evaluation Texture .
Safety . Ml|crote}{ture —
Sid Resistance Skid Resistance Coefficient
IFI
Mechanical Properties Deflections
Structural : Cracki
, Structural Capacit racking
Evaluation Pactty Pavernent Distress

Surface Defects

Profile Deformations

Referencing
System

{Location of Pavement
Characteristic Data)
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caRec L Yol ortUydnin dozumlalik testi

e Uzarina diisan ¢aki reflektometrlari

* Yuvarlanan ayilma o6lculari

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

carec 7 Qabalig - Beynalxalg nahamarlig amsal
N

* Yolun “kala-koturlayu"

e Adaton xidmat gabiliyyati ilo
baglidir, ham da strukturun
pisloasmasini aks etdirir

* VOC, tahllkasizlik, rahatlig, sturata
tasir edir

 Adaton BNo kimi ifada edilir

* BNO yol profilina avtomobilin
'‘dorddabir hissasinin' reaksiyasini
simulyasiya edir

Measured
Profile -

Computer Algorithm

— |RI
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careC 7 Qabaligin élgulmasi

Source World Bank
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carec 0 1-ci sinif - Lazer

et R gt Ecomms st o
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Digital Cameras GPS or DGPS

(asset and pavement) (.‘ /

”

GIPSI-Trac Geometry

) ey ‘,flJ/‘/[

LiDAR Asset Detection

Rotorpulser

A

/4 o O
Digital Laser Profiler T i -
— : Side Projection Lasers

Source PIARC
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et R gt Ecomms st o

Skaner lazerlar

* Yol catlarinin askarlanmasi

* Yol izliyinin askarlanmasi Yolun
makroteksturasinin giymatlandirilmasi (MPD)

* Yolda yaranan gabarciglarin giymatlandirilmasi,
cuxurlarin askarlanmasi (sahasi, darinliyi,
hacmi)

Xatti isaralarinin, kanarlarin, enislarin,
bordurlarin askarlanmasi

Beton yollarda birlesmalarin va nasazliglarin
askarlanmasi

Uzununa kasik/profil. Yolun beynalxalq
nahamarlig amsali. Yolun handasi dlgulari T
(gradient, enina maillik va ayrilik radiusu) VEHICLE |

L —

Uzununa Profil va Kobudlug (IRI) Yol Handasasi
(qradiyent, carpaz yamac va ayrilik radiusu) —

istege baglidir
Source: DCL &

ROMDAS
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CAREC 1zin darinliyi

.
* Diskret sensorlar

(ultrasas/lazer) va ya xatt
vasitasila olcultr

* Malumat diz kanarin
altinda cuxur darinliyini
simulyasiya etmak Uc¢ln
tahlil edilmisdir

* Diskret sensorlarla
sistematik zaif geydiyyat
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cAReC 7 Teksturasi

* Olcmalar mikrotekstura
vo makroteksturaya
digqgat yetirir

*Yuksak suratli 6lcmalar
lazerlardan istifada edir

e Orta Profil Darinliklari
kimi ifada edilir

Sept 2022 Session 1: Asset Condition Data Collection, Dr Theuns Henning
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carec 7 SUrdsmays mugavimatin olgllmasi

e ko e Eimnk oo o

Griptester

British Pendulum
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CAREC

Sept 2022

Lazer Cat Olcma Sistemi (LCOS)

Source Pavemetrics
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CAREC \\ v Xattlarin skanerindan alds olunan goruntilar

Source ARRB

Sept 2022 Session 1: Asset Condition Data Collection, Dr Theuns Henning




captd 590 LCOS Malumatlarin emall

Distance

between Sensor_

and ground
(in mm)

Sept 2022

B|[Tr|?

Macro-texture
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CAREC oy

Sept 2022

- Yayinmanin askarlanmasi

Intensity image Texture image (MTD, mm)

- T
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W /CAR@\W Koérpd malumatlarinin toplanmasi tgun risk va shamiyyata
CAREC \\..” gsaslanan strategiya

Data collection  Failure risk- Assessment resolution Data collection tools
regime criticality band
Core Low Aggregate bridge risk Visual inspections every 3-6 years
Limited, usually reactive SHM
Intermediate Intermediate Individual limit state risks ~ Visual inspections every 2-3 years
Some, reactive and proactive SHM
Advanced High Individual structural or Visual inspections every 1-2 years
functional element risks Extensive, mostly proactive SHM
Increasing Criticality, Increasing
4
©
o
(]
(@]
©
T 2
o &
=]
()
=l Bridge #3
% Medium-importance route
- Poor condition
et
(@]
O

Core Intermediate
Bridge Criticality
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CAREC
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Korplt Malumat Toplama Rejimlari

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 X: Asset Condition Data Collection, Dr Theuns Henning
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CAREC

2 = Manitar et inspection

CAREC L INSTITUTE/
____
NZTRANSPORT Bridge routine surveillance 1
AGENCY inspection report Supplier logo
Metwork area: Bridge name: Highway: RP: BSN:
Marking code Eridge type: Map ref. (easting):
0 = Mot inspecisd
1 = Salislaciony Deck width: Map ref. (northing):

R = Rouline rainienance (provide comment] Total bridge length: Owner:
£ = Structural rainlsnance (previde cammant & phats)

N= Not applicabie Spans: RCA:
Inspector: Reviewer:

Date (mithiyr): Date {mthiyr):

Item |Description

Defect Description/Remedial Work

Priority | Estimated
(HIMIL) | Cost

Signs

Superstructure/deck drainage

Movementiexpansion joints

Carriageway and deck
surfacing

Approach adequacy

Guardraillhandrail

Road marking

Flood debris'vegetation

Scourferosion

10

Other defects

Sept 2022
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Korpularin yoxlanmasi

Photo —FlyKit

Photo -Inspecterra
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A0 o\ NUmunalarin gotdralmasi Ggun

malumatlarin toplanmasi prinsiplari

e Sobakanin 100%-ni 6lcmak hecg da
har zaman mumkun olmur

* Bazi programlar tctn bu,
malumati na Ggln istifada
etdiyinizdan asili olaraq
magbuldur

7]
: [
The True Population Mean .
(This is unknown and :
we’re trying to estimate it) '
|
i \
o
\
\\
,"; \ The Sample
j’- \ Distribution
L \ 3
/'j : \
s NZTTTTTL N
[
v

Interval Estimate of the Population Mean
based on sample data

At
S0
vl
\
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cAREC U Toaftis tezliyi

*Sobaka Saviyyasi

* FreSabaka meyllarini agkar Variance grows over time
etmak Ucun kifayat gadar tez-te; —

* Layiha saviyyasi
* Cox bahalagmadan avval . :

baslamagq lazimdir S
AKL3-S - LWP Rut

° Tezllk a§aé|dak||ardan aS|||d| 30-AADT=24360 Total Heavies =6 % Traffic Date = 1999-07-19
* Hissanin shamiyyati '
» Sobaka planlasdirma dovru

(Condition|(e:g. Roughness)

(5]
o
'

HHTI{{ e -

0-

LWP Rutting (mm)

P -

' 1 i ' k | \ Ll 1
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Financial Year
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cAREC ) Saciyyavi taftis tezliklari

e Inventar malumat

* Ayrica bir toftis
* ~5 ildan bir yoxlanilir

*Yol 6rtliylnun vaziyyatina dair malumat
e 9sas yollar 1-2 il
* Kicik yollar ~2-3 il
e Korpl vaziyyatina dair malumat
e Muntazam toftis 1-2 il
* intensiv taftislor ~5 il
* Nagliyyat sixligina dair malumat

* Daimi hesablama stansiyalari (24/7/365)
* Qisamuddatli hesablama stansiyalari (~ 1 - 7 giin)

Sept 2022 Session 1: Asset Condition Data Collection, Dr Theuns Henning
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carec 7 Homogen bolma uzunluglar

e ko e Eimnk oo o

*  Rectify any problem before overlaying
* Better the QA

* Lowerthe risk

* Longer life

* Lower life cycle costs
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7 Bélma uzunlugunun dnami

Frequency

Rut Depth Frequency of Highway 401W Section

100%
80%
60%
40%
20%

0%

ID 111380

ms0m
- Section

B500m
i Section
1000 m

Section
L I.l I-‘ T 10000 m
1 2 3 4 5 6 7 Section

Rut Depth Range in mm

Sept 2022

Percentile

Rut Depth Cumulative Percentile of Highway

100%
80%
60%
40%
20%

0%

401 W Section ID 111380
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Questions

Dr S6lUns Henning t.henning@auckland.ac.nz
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