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New Zealand - Scene E/Fuiton Hogan

* Land Area — 263,310 km?
e State Highways — Approx. 11,030 km ...
 Local Authority — Approx. 53,940 km ... T
* Unsealed — Approx.31,860 km E

* Budgets LA & NZTA :
* Annual Maintenance - $2 000 000 000
* Road Improvement -S2 000 000 000

b

* Global Roads Quality Ranking — 48 (2019)

e World Economic Forum—-40 (2017/18)
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New Zealand — Roading Appreciation [FEutten Hooan

Highest Rainfall — 18.4 metres (Hokitika West Coast)
e Rain Days —> 130 + days a year

Imports Freight(Deloitte Ports & Freight Yearbook)
* 22,500 000 Tonnes
* Geometric Growth — 3% Annually (2010-2020)

Exports Freight(Deloitte Ports & Freight Yearbook)
* 40,000 000 Tonnes
e Geometric Growth — 3% Annually (2010-2020)

Freight Main Mode of Transport
* Trucks 93%
* Rail 6%

Inland Manufacturing and logistics not included

Geology — Subgrades (Volcanic Ash, Pumice, Clay )
* CBR 2 Quite Common
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Quality Sustainable Roading Conundrum [&irutten Hogan

e Economies of Scale
* Road User Highest Priority

DID YOU APPROVE ; NO. YOU DO WE : IN HINDSIGHT, WE
° i i ' SHOULD HAVE FUNDED
Disruptions Vs Long Term Pavement| MY BUDGET REQUEST? E USED THE A é_ St A e
. .. \ 3 " FORMS? |:|BUDGET REQUEST FORMS
£] BEFORE WE MADE THE
* Budget Constraints, The skipping 1 § | Gloenis oasalere
* Road history "
* Design Approach Geometric, Pavei 5

|
* Material Use Approach, e.g. Cut to Fill Vs import ;
* Route Determination.

* Technology Barriers.....

* Environmental
* Carbon Company/Country Ledger Approach — Skewed CO, Footprint
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Pondering Onion F Fulton Hogan

Environmental
Sustainability

Economies of

Design
Approach

Technologies
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Pavement Renewal Conglomeration

Economies of Scale E:ggeggﬂmgogun

More relevant statistical investigative
approach;

More opportunity for quality statistical
relevant outcomes

Improved P&G Vs Overall Cost Ratio;
Lowered traffic management cost ratio;
Material and production cost reductions;
Longer term predictable asset management

Opportunity to implement other pavement
and surfacing technologies without budget
prejudice
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Design Approach:

5 Fulton Hogan

E n : I n e e rl n : Engineering Solutions

Applying intuition, insight and experience to devise an
optimum solution to a complex engineering problem

Engineering
Judgement

Cost BFunctionality
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Design Approach — Asphalt Fatigue ki/Fulton Hogan

Damage Factor Calculation

Rasumed number of damage pulses per movement:
One pulse per axle (i.e. use HROWS)

Traffic Spectrum Details:

ID: 20M DESA Title: 2.0e7 DESA

* Only required thicknesses of each o g e

layer (based on loading, moduli & it R

Ho. ID Category Type RBef. stzess

other limited material properties) T

Load Locations:

Location Load G=ar X ¥ Scaling Theta
Ho. I Hao. Factox
. 1 ESATS-Full 1 -1€5.0 0.0 1.00E+QD o.o0o
. D 2 ESATS-Full 1 165.0 0.o 1 _00E+00 o.o0
Oes aSSeSS I ave I I Ie n E] ESATS5-Full 1 1625.0 0.o 1 _00E+0D 0.00
4 ESATS-Tull 1 1865.0 0.0 1.00E+DD o.o0o

treatment type is appropriate for R TRERS

rainfall & environmental conditions, o e e 5 e e B

Layer Lower Material Isotrepy Modulus P.Ratio

. : Ho. ifface ID {or Ew) (or wwvh) F Eh wh
emperature regime, materials R B o R
) z rough  R=ph2000 Isc. 2.00E+02  0.40
a rough  Gran 150 Iniso. 1.50E+02 035 1.11E+02  7.50E+01  0.38
. (o) . 1 rough  =ubaltCELO  Anisc. 1.00E+02  0.45 £_S0E+DL  5.00E+01 0.4
ava I a e (6 CO n St r u Ct I O n 5 rough  Sub CERS Enisc. S.00E+D1  0.45 3.45E401  Z.S0E4D1  0.45
V4 V4

Performance Relationships:
Layer Location Performance Compoment FPerform. Perfomm. Traffic

equipment & methodology, & TR o S R

2 bottom  Aspha000 ETH .004067 5. 000 1.000
4 wop selBu=2004 EZZ2 .00%300 7. 000 1.200
3

practicalities of construction e

Detail= of Layers to be sublayered:
Layer no. 2: BAustroads (2003} =ublayering
Layer no. 4: BAustroads (2004) sublayering

Results:

Layer Thickness Material Load Critical cor
Ho. ID I Strain
1 40.00 A=phl250 ESATS-Fuall —2.50E-D05 Z_1PE-04
2 210.00 Z=ph 3000 ESAT5-Fuall -1.4ZE-0% 1.04E+00
3 1€0.00 Gran 150 nfa afa
4 200.00 subsI1sCELD ESATS-Full 2_58E-D4 Z_TTE-D4
5 0.00 Jub_CEBRS ESATS5-Fuall 2_66E-D& 2.TEE-D4

-0
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Design Approach:

1 Fulton Hogan
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Brief History of Asphalt Fatigue Criterion

Pell, P.S. (1962) Fatigue Characteristics of Bitumen and
Bituminous Mixes. Int’| Conference on Structural Design of
Asphalt Pavements, Ann Arbor, USA

<2
10 ) N I b T [T
: VOLUME OF BITUMEN = B UNIT LENGTH En ]
s MIXTURE STRAIN=EM SAND— i
5 BITUMEN STRAIN EB*EM SHEET i b
4 Bv Mg'fq bitumen [ H
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< [ —— .‘"""-.._i
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CYCLES TOC FRAILURE

Van Dijk, W & Visser, W (1977) Energy approach to fatigue
for pavement design. Asphalt Paving Technology, Vol. 46,
pp. 1-39

Fatigue life

Stiffness modulus of the mix Srnix' Nfat
N/m? 108 107 10°
5~ S Volume of bitumen
Al /
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Asphalt fatigue
strain e,

Example: If Smix =2x 10% N/m?

v, =10%
N =108

then e, =27x10%
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Design Approach:

1 Fulton Hogan
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History of Asphalt Fatigue Criterion

2. The first approach

Nomograph: Fig. A3.1

The fatigue data on different bituminous mixes* cover
a large range of mix types (see Table A3.1 for some
examples) and of testing conditions.

For a given mix, the fatigue curves, represented by
N =kxe ' (kandn being mix constants), obtained at
several temperatures have different slopes (n-values) in a

found between these slopes and the mix characteristics.
Some approximations therefore have to be made.

First approximation
Assume that the slopes of the fatigue curves have the
same value, n = 5,

y P € laligue measurements It IS
found that the fatigue strain (gg,) for failure after a fixed
number of loading cycles (Ng,) is a function of the mix
stiffness modulus S;.. These curves, on a log-log scale,
can be considered as straight lines.

Shell International Petroleum (1978) Pavement design manual: asphalt
pavement and overlays for road traffic. Shell International Petroleum

Company, London, UK

No simple relationship between the slopes ot these
lines and mix characteristics has been found. Therefore,
in asecond approximation , assume that the slopes of the

that:

log &y = —0.36log S,;x + constant (1)

for a fixed number of loading cycles.
The value of the constant has been determined from the

in the mix (Vh} increases in accordance with the equation:

(Eradn = 106 = (17.4 x V,, + 22) x 1078 2

* See ref. 5 in the Bibliography,

A-5

From equations (1) and (2):

=0.36
(Endn o o6 = (17.4 X V, + 22) x 107x (-SS;—IOQ) 3)

According to the first assumption, Ny, = k x & " and n
= 5, so; B

—0.2
Nr,
Efat = (Efal)N: 106 ( lf'olﬁ) (4)

Finally, from equations (3) and (4):

-0.36

B = (0.856 x V, + 1.08) S,n™® % N (5)

Equation (5) has provided the basis for a nomograph,
shown in Fig. A3.1, from which the permissible asphalt
strain g, can be predicted when two parameters are
known:

— thestiffness modulus of the asphalt mix, Sx, N/m? (see
Appendix 2);

— the volume of the bitumen in the mix, Vi, % (see Ap-
pendix 2).

6918(0.856 V,, + 1.08)

N = F

S - 0.36 LE

nix
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Design Approach:

1 Fulton Hogan

G rFranu | arlr Pave men tS Engineering Solutions

 Scala, Recording every 100 mm or 50mm
* Low resolution in poor subgrades
* Alternative - mm/blow

* Unbound Granular Compaction and support

* CBR 3 Subgrade # Subbase Spec 95% Average of
MDD ? _ )

* VVolcanic Soils # Benkelman Beams | warning!
e Statistical Approach if possible
* CIRCLY is a Model, Models need to representative
* Fig 8.4 Vs Deflections Vs Asphalt wearing course
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Environmental — Food For Thought

FH\INSIGHTS

POWERED BY EDP

The slicers below are set up so that
you can drill down, you can use
any slicer independent of the
others but selecting one slicer will
affect the list of the other slicers.

You can also search on each slicer
by typing what you are looking for
into the search bar (using any part
of the name) that shows up when
you click the drop down arrow
next to the slicer.

Multiple records can be selected
by holding down CTRL on your
keyboard as you select items.

Stream

Al o
X~ Search

4 Select all
“ 1 10 - Corporate

10 - Corporate -~
Department/Project
All e

I Year to Date Carbon Tonnes

1 Fulton Hogan

Engineering Solutions

Year to Date Carbon Tonnes I Yearta Date Cairbon Tonfies

Target is based on 30% reduction of 2020/2021 values by 30 June 2030. Based on Category 1 and 2 emissions only
Aiming for -3.3% movement each year to be on Target

® Current Year © Previous Year @ Carbon TH % Reduction

w
un

19 18 -7.1 %

Base Year YTD Current Year YTD Movement

®YTD @Target YTD

L

s ———

Juby August July AgRISE

Annual Carbon Tonnes
If Nothing Selected this will represent 2021/2022. To select a year click on the year in the bar graph below

19 18 -7.1 %
Base Year Selected Year

I Carbon Tonnes
This Chart represents the Life to Date Carbon Tonnes, unless filtered by the chart to the left

08 (0.01%) —
Movement 22071 [18.48%) —,

Annual Carbon Tonnes

This Chart can be used to slice the chart on the right. If you select a particular bar it will filter the Energy Type Chart _.-'_
—— GB7.66 (49.32%)
@ Current Year @ Target

400

- l . . .
o o & E ;

ATE.66 (34.19%)

AT

@ DSL-Diesel ® ELE-Electricity @PET-Petrol @ GAS-Gas ¥ BiD-Biofuels 8 UNK-Unknown Group En..,
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Environmental — Food For Thought a0

@
* Refineries

.I Shipping

BN BN BN BN BN BN BN BN N

Carbon Credits :

e Aggregate and Bitumen in
RAP up to 40% by weight of
the asphalt mix

Carbon Not Accounted For :

Asphalt Constituents * Refinery Emissions

N - 1. Aggregates (New) * Shipping Emissions
2. Bitumen (New)

3.

RAP (Bitumen &
Aggregates)

e Carbon Counting Food for Thought: Importation does carry a burden on the
environment, RAP waste does not get enough lime light
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Technologies — Food For Thought D

Crumbed Rubber
* Long service life
 High Stress/Loading Resilience

* Asset Management:
* Long Service/ reduce risk
* Sweat the Asset

Difficult to Quantify CO, and S:
e Reactive Maintenance benefits
 Hard Maintenance life

5010 W L D, by Fang Pesiuras Bpndioes, i

0K, WHICH CAME FIRST,
THE CHICKEN SALAD SANDWICH
0R THE BGG SALAR SANGWICK?

A z C02 A z COZ

Resurface Resurface

NPV, COZO 7 years 15 years >

Time
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Technologies —Coming Soon 5/Fuiton Hogan

Emulsion Chipseal — Meniscus ADVANTAGE
* Blended Cements — Lime Stone, Slag, Fly Ash, Gypsum

* Hot Rolled Asphalt - Slow Sharp Corner Alternative

* SMA segregates Hauled > 250 km and Chipseal Flushes
Annually

e Texture depth of Imm — 1.5 mm possible

* Dense Graded Granular Layers further development — Rut
resistance improvement

* Crushed Glass Incorporation in Asphalt
e Displace fines
* Excess available

* Plastic/Bitumen blend Asphalt
 SMA — eefttulose Recycled Cloth

e Bitumen Replacement — Bio Bitumen (Trial 2017)

?7 __|*— = = l. R i -

Emulsion - Bitumen
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Download Complete F Fulton Hogan
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THANK YOU

Dowmboad complebe | _ =
L
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