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A0 Lo\ YrpaBieHue sKU3HEHHbBIM UMKAoM: MonydeHue

CAREC '\ MaKCMMaIbHOM OTAauYM OT MHBECTULMI

Institutional Arrangements (Governance, Strategy, Asset
Management Plans)

A,
/ Decision

Making

Demand Management

w—

Disposal Acquire

Lifecycle
Delivery
Maintain Operate

===

Procurement
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A0 2o\ CTOMMOCTb CpOKa 3KCMyaTalmum, yunTbiBaiTe
=ARES COBOKYMHYIO CTOMMOCTb BlafeHNA

-
* MeToA no

COXPaHEeHuto

nopor
obxoaunTcs

Progressive Pavement Management

Preservation vs. Rehabilitation

100 r— [ ————
aelwlesne "'“’G”’I :N\O\\ \ \%\ \\
- AY WA \
* 3TO O3HaYaeT, oo ol N\ 5\ \ \
L‘ITO M bl = i: 1| Preservation \\ \\ \\
Poor s A Strategy b b b
n po BOpIM M Very Poor 20 Rehabilitation
MHTEPBEHLUMUIO el

Ha PaHHUX
3Tanax

Preservation Strategy: Rehabilitation Strategy:

Years 5, 14, 30 & 39: Cracksealing Year 15: FDR plus 4" Hot Mix Owverlay

Years 10 & 35: Microsurfacing (Double) Year 30: FDR plus 4" Hot Mix Overlay

Years 17 & 42: Chip Seal Year 45: FDR plus 4" Hot Mix Owerlay

Year 25: Mill & Pave

TOTAL COST/SY OVER 50 YEARS = 529.60 TOTAL COST/SY OVER 50 YEARS = 60.00
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A0 o\ TMoaaepskaHue MHGPaACTPYKTYPbI Ha

[l G
CAREC N\ Pa3HbIX YPOBHAX

Foral High Low Reactive
- Preservation Cost Routine Cost

5 i XXX cooscnconee
=
-8 Fair Low High Reactive
8 Preservation Cost Routine Cost
-8 C eommm . e o
(@]
o

Poor

Time/Traffic Loading
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CAREC " ONTUMMM3aLMA CTOMMOCTM aKTUBOB

YpoBeHb 00CnyXuBaHMS
BOCCTAHOBUTETIbHbIE paGOTbI

Pacxoabl Ha
COAEPKaHMen

Bpewms

WHTEPBEHLIM N0 MUHUMW3ALIMM EXXETOAHBIX 3aTPAT B TEYEHIE BCErO CpPOKa
aKCnnyaTaLum

NcTtouHuk: Jasua Ppensep
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A0 o\ Teopua: Kak yxyalaeTcs coCcToAHue

CAREC '\, nopor

@ nNoppepskaHme coxpaHHOCTY -

npeaoTBpalleHmne pa3pyLLeHmns
- OCHOBHOM 4YaCcTU AOPOXKHOM
; cetu
I I S I W R OTKnagbiBaHue
s ) ' @ soccraHoBNEHMA
[
ts) : A0 yxyALleHua
) .
o)
I : Deterioration Aopor
X 0
O j
o
O .
)
- !
L)
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j’ .
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o
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YpoBeHb 06CNyKMBaHUA/COCTOAHME
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A0 o\ CHavana gymanTe 0 JOPOXHOW CeTu,
SAREC N 33Tem 06 OTAe/bHbIX 3/1eMeHTaxX

* CheanTb 3a TeHAEHUMEN 75-r0 NPOUEHTUAA - NONE3HbIN
WHAOMNKATOP CeTn

Condition \ 5% 25% 50% 50%  75% 75% 95% 95%
(level of service) 95%
I CH Hlot :
1 Excellent s !
o B | 1
1 [
2 Good I \«u !
1 k : " 75%
‘ 1 A
3 Fair A
1 i
% Poor ¢ 1N
1 1 (o)
5 Very Poor N :\\,\ 50%
10 20 30 40 50 60 70 80 90 100
Percentage Life
5
%

NcTtouHuk: Oasung Ppensep
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/% /CARN Pe3yanaTb| HaJIOKEHUNA XaPaRTEPUNCTUR

CAREC N\ NOPOYKHOIO MOKPbITUA

Crack_ini_Prob Condition for Nermal scenario

il

EERNEERTRRRE

B 9 10 11 12 13 14 15 16 17 18 19 20
Analysis Year

Crack_ini_Prob
5 & &
o | ————
L —
& —En—
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5 % /CARN HanoxeHue SKCNNTYaTaUMNOHHbIX Ka4eCTB

CAREC N’ 1OPOMKHOTO MOKPbLITUA

” Rut Condition for Normal scenario
14
12
10
5
S | EnEEs
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Analysis Year
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CAREC

IIIIIII

7 CTOMMOCTb aKTMBaA AOA NOJ/Ib30BAaTEA

May 2023

A

3aTpaTbl Ha obecneyeHue
UHPACTPYKTYPbI

Uem Oonblue KIIMEHTOB 0bcnyxusaeT
aKkTuB,
— TEM [JOPOXe CTOUT ero CTPOUTENBLCTBO

— HO
TeM [eLleBrie B pacyeTe Ha OHOrO0

3atpatbl Ha  nonb3oBaTens
obecneyeHue

(o)
nosib3oBaTtens

> [Monb3oBaTenu

UcTtouHuk: Oasug Ppensep
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A0 o\ AHaNM3 «TOHKOW HAaCTPOUKM» -
CAREC o’ MporHo3mpoBaHMe noTpebHocTeN

nepBOHa‘IaHbelﬁ dHalnn3 Ha OCHOBe AaTbl CTPOUTENIbCTBA

fara Oxuaaembln CPoK
CTpouTenbCcTBa CryxBbl, paCcCUYUTaHHBIIA C
MCnosib30BaHNEM >
OCHOBHbIX (DAaKTOPOB -/
< OrpaHn4eHHas TOYHOCTb >
N3HOC
) 5 depreciated
CnoxHbin aHalnu3, OCHOBaHHbIN Ha cerogHsAllHeM, B4yepalHemMm U 3aBTpallHeM AHe
Aara [Noka3aTenu CeroHsuH/
CTPOWIeHbCTBa NESITENbHOCTA Ha fieHb | Paccumranbiii cpo cnyxGel off
~ v 7 1CMONb30BaHWEM CNOXHOro J~
CEerofHsLLHNN OeHb ahanaa j

[Mpeanonaraembl OCTaBLUMIACS CPOK
Cnyx0bl

bonee moyHblie, ¢ 6onbwell yeepeHHOCMbO 8 NPO2HO3UPYEMOM CPOKe
aKcnnyamauyuu u cocmosiHuu
NcTouHuK: Oasua Ppensep
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/% /CAN |_|pOFH03I/lpOBaHI/Ie yxXvaweHnAa COCTOAHNA

CAREC

L INSTITUTE/

=" I0POKHbIX aKTMBOB

KpVIBbIe HOMWHaJIbHOro M3HOCA - COCTOAHNE B 3aBUCUMOCTI OT BO3pacTa

May 2023
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Age (Percentage of life expired)

PlllcyHOK 1. CTeneHu COCTOAHUA, TeMMNbl U3HOCA U YPOBHU OﬁCﬂy)KVIBaHVIH Ha OCHOBE COCTOAHUA

NUcTouHuK LlenaptameHT TpaHcnopTa r. OKneHA
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A0 o\ CocToaHme/pacnpenenenHne
CAREC NPOLOMKUTENBHOCTU CPOKA CAYKObI

Pavements with Advanced Old Pavement towards
Age/Deterioration |  ‘End of Life”

New Pavement |

T

Theoretical
Pavement
Deterioration

CocTosiHMe

|
.I\ Actual Data Point
|

Bpems/llnoTHocTb

m Tpaduka |I
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W £\ YxyleHune cocToaHUsA Aopor: Bavsaiowme

ENVIRONMENT STRUCTURE

Variations
in Thickness

Measure(s) | . CONS TRUCTION
of ‘ B - Timing
Serviceability \ ' \
or
Deterioration

NcTouHuK: Turxe n ap, 2007
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W POPMbI SMINPUYECKMX MOAEIEN

e [leTepMUHUCTCKNU

«llpo2HO3uUposaHue bydyuw,e20 8 Kauecmee MoYyHO20 3HAYEeHU s
Ha OCHoBe mamemamuyecKux pyHKyuu Habarwoaemozo unu
usmepsaemo20 yxyoweHuUa»

* BepoATHOCTHbIN (cTOXacTUYECKNIA)

«llpo2HO3uposaHue byodyuw,e2o 8 Kayecmee 8epossmHoOcCMuU
HacmynaeHus pA0d 803MOXCHbIX UCX0008»

15
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A0 o\ CToxacTuyeckoe moaennposaHme — Mpumep
CAREC o’ MnaHa ynpaBneHna 0POXKHbIM ABUKEHUEM
-]

\ / [eTepMUHUCTCKUI

10.0 l ’

CocToAaHMe aKTUBa

T=0 T=1 Bpemsa
foabl

NcToOYHUK: DnKe bekKa
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CAREC , CTOXaCTU4YeCKum npumep

Ha cheayowmm geHb nocne
6onbLioOi Urpbl

3aBTpa 3aBTpa
. @ O &
" .
80% 19% 1%  90% 0%
. 50% 45% 5% 90% 0%
25% 25% 50% 90% 0% 10%

Jlioboun ppyrom geHb

Cerop,Hﬂ

NcToYHUK DnKe beka
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W N\
carec W Mopenn HDM
-]

* HDM ncnonb3yeTt « 4eTepMUHUCTUHECKME Moae/In»

* [lpepcKasbiBaeT 0AnH byayLwmMin MTOrOBbIN Pe3ynbTaT Ha OCHOBE
TEKYLLEeN CUTyauumn

* Pa3paboTaHbl C UCNONb30BaAHMEM CTPYKTYPUPOBAHHOIO
SMMUPUYECKOro Noaxoaa»

* 3HaHMA O TOM, KaK pa60Ta+0T AOPOXHble MOKPbITUA, UCMNOJIb3YHOTCA ONA
co34aHUNA OCHOBbI A1 CTaTUCTUYECKOTO aHad/1M3a

* [IpUPOCTHbIE

* I3meHeHne COCTOAHUA Ha OCHOBE TEKYLLLEero COCTOAHMUA :
A CONDITION = (a0, a1, a2)

* Mo»KeT ncnonb3oBaTbCA /t0baA HavyaibHaA TOYKA, MO3TOMY AB/ISETCS
MOKUM

NcTouHuK: Kpuc beHHeTT
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cAREC 7 HDM-4 B3anmopgencrsme mexay Harpyskamu

Area of

Rut
Cracking depth
|t1 tl
+ Time + Time
A 4 A
Water Lower strength Faster
. 4 , A 4
ingress deformation
> Uneven
Surface
—_—— Uneven <
/ surface
N~ Further
—— Spalling \A\ cracking
V-V
ROUGHNESS < shear |—4——p
/ —~_
—»—| Potholes
Patches —4J
T \—
—»—| Patches
I NcTouHMK: Kpuc beHHeTT
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A0 N
CAREC 5 - CMoAennMpoBaHHbIe HAarpysKku

butymHas beToHHaA Bpycuatka* He
3agAeéNaHHble
PacTpeckuBaHue
PacTpeckunBsaHue
CKON KPOMOK
KoneeobpasoBaHue 5T bIX MT B
PaccnoeHme [NoTepAa rpasumA
LiBax LLlepoxoBaTocTb
ObpasosaHue BepTuKanbHOe
BbI6OVH CMeLLeHMe B 30He
LLlepoxoBaToCTb LLIBA
""""""""""" Cbowun
*HeT B
N3nom KpomKun YpobcTBO
TekcTypa TEXHMUYECKOro NPOrpaMMHOM
NOBEPXHOCTH OBCAYIKMBAHMS obecneyeHnu
YCTONYMBOCTDb K 3HayeHmne OCHOBHbIX
3aHoCy napameTpoB
LLlepoxoBaToCTb

NUcTouHUK: Kpuc beHHeTT

20
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A0 o\ Moaenu, paszpaboTaHbl 415 Pa3MuHbIX

VC/I0BUI

May 2023

* BhaXXHOCTb * Temnepatypa
* 3acywiunBble * Tponuyecknu
* [lony3acywnuneble * CybTponunyeckmm
« CybrymuaHble KapKUi
e BlaXKHbIE e CybTpOnmnyeckum
* I36bITOYHO B/IaXKHbIE NPOXNaAHbIM
* YMepeHHOo

NPOXNaaHbIn
* YMepEeHHO X0N104HbIU

NUcTouHUK: Kpuc beHHeTT

Session: Lifecycle Decision Making & Pavement Prediction Modelling, Dr Theuns Henning
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CAREC W™
Mopagenn n3Hoca - BUTyMHble

TPYKTYpPHbIle
PACTPECKUBAHME <Tepmuqecuue

B noBepXHOCTHOM cnoe

epBOHauYa/ibHOE YNAOTHEHUE

KONEEOBPA3OBAHUE — CTpyKTypHas aepopmauma
Mnactnyeckaa aepopmauus

MU3HOC noBepXHOCTU A0pOrun

PACCNNIOEHUE

OBPA3OBAHME BbIEOUH CTpyKTypHas
PacTtpeckuBaHue

LLIEPOXOBATOCTb KoneeobpasosaHue

O6pas3oBaHue BbI6OUNH
AMOYHBbIN peMOHT
Kp cpega  VICTOYHWMK: Kpuc beHHeTT
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T
PacTtpeckuBaHue % naut c TpewmHamu  JR
Konnyectso Ha Km

BepTukanbHoe MM JP,JR
CMelleHMe B 30He LIBA

Spalling joints % OT nonepe4yHoro JP,JR
Cébou KonnuectBo Ha Km CR
Ypo6cTBO He BbipakeHo B JR,CR
TEeXHUYECKOoro pasmepax

obcnyKmMBaHuA

LLlepoxoBaTocTb m/Km IRI Bce

May 2023




CAREC " BO3HWMKHOBEHME N NPOrpeccmpoBaHme

* TpelwmnHbl, paccnoeHne n BbIboOMHbI UMEKT Nepuoabl
BO3HUKHOBEHMSA N NPOTrPeccMpoBaHmna

BO3HUMKHOBEHME NMPOIrPECCUPOBAHUE
e —

Pasmep y4yactKa c TpewmHamu (%)

— ———

Bo3pacT 4OpPOXKHOro NOKpbITUA (B roaax)

May 2023
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carec W LlepoxoBaTocTb

* lLLlepoxoBaTocTb = F(BO3pacT, NPOYHOCTb, BbIOOWHbI, TPELLMUHDbI,
paccnoeHune, koneeobpasoBaHue)

14I

12

[Ty
o

I HenpuHatue mep

B

| MpuHATUE mep
0

1 6 11 16

LLiepoxoBaTocTb (IRI)

roapl
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‘CAI{INE;T(IZTUT

carec 0 KoneeobpasosaHue

> 4

o T

» KoneeobpasoBaHue = F (Bo3pacT, ABUKEHME, MPOYHOCTD,
YN/I0THEHUE)

KoneeobpasoBaHue (Mm)

Bo3pacT f4OpOXKHOro NOKpbITUA (B roaax)
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carec 2 [lna modenen Heobxoamma Kannbposka

/ Tekyuwiee cocTofHUe

UHAaeKC
o s)

\ Pa3Hble
HAK/IOHHbIE

He3aBucMmana nepemeHHasn
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e Mlepapxma yeuanm

CAREC

—

May 2023

Tpebyemoe Bpema

A
JKCNepMMeHTaNbHbI
lfoabl e obcnepoBaHUA U
nccneaoBaHuA
|
Mecsaubl [Monesble
obcnepoBaHus
Hepenu KabuHeTHble
nccnegoBaHmA
| Tpebyembie
ecypcobl
OrpaHUuYeHHble YMepeHHble 3HaunTeNbHbIe pecyp
General Planning Project Appraisal Research and
Quick Prioritisation Detailed Feasibility Development

Preliminary Screening

MpnbankéHHan oueHka AOCTOBEPHAA OLeHKa

NCTOYHUK: KpKa

Session: Lifecycle Decision Making & Pavement Prediction Modelling, Dr Theuns Henning

BeHHeTT
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CAREC 5

s ot tosamic Cocgratcn rogpom

29411

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




