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State of Logistics analysis

« Effect on vehicle maintenance
« BC analysis

+ Effects on freight

* Www.csir.co.za/sol
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Vehicle maintenance

» Limited case study - investigate potential effect
that bad road surfaces could have on vehicle
damages and costs

* Anecdotal evidence - fleet of 577 similar trucks
» Subjective classification of road condition

* Analysis indicated that

— trucks travelina on roads with worse ridina conditions
experien Table é: Potential increase in vehick damage costs under deteriorafing road conditions
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HDMIV - tyres HDMIV speed Table B2.7: Effect of Roughness on Passenger Car Speeds SeTeagt Studies
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Figure B5.6: Effect of Roughness on Number of Retreads Figure B2.9: Effect of Roughness Reductions on Speed
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Figure B6.11: HDM-4 Labour Hours Predictions
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Figure B6.10: Comparison of HDM-4 and HDM-III Parts Consumption: Heavy Vehicles
Figure B6.9: Comparison of HDM.4 and HDVLIII Parts Consumption: Light Vehicles )




Vertical acceleration standard deviation

HDMIV - accelerations
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Figure B6.6 Effect of Roughness on Bady Acceleration
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HDMIV depreciation costs

Fowreain =

Figure B3.4: Example of the Effect of Roughness on Depreciation Costs

An example of the depreciation predictions using the optimal life method is given in Figure
B84 This was calculated using data for nine vehicle classes with unit cost data from Thailand.
and the function of lifetime utilisation versus roughness given earlier in Figure B7.10.
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Benefit-Cost analysis

* Annual road maintenance cost derived
from actual r¢ ™
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Benefit-Cost analysis
e ——

“Traffic volumes Potential savings

Potantial savi

L Fohicy Minimum | Maximum | Minimum | Maximum

0 = 538550 992070 = —
1 050 563378 1041674 281680 520837
5 080 501546 1008757 473237 _ 875008
3 110 621124 1148445 683236 1263200
4 460 180 652180 1205867 1043488 1920388
5 520 220 684780 1266161 1508506 2785668
B 600 300 710028 1320480 2157085 3088408
i 700 4.00 7S40B0 1306042 3010010 5883768

Table 8: Benaiit-oost raio of kesping a road i good condition

o [ Potontial savings (R/km) Banafit-cost ratio
B Minimum Maximum Minimum Maximum

1 600 000 318311) (79 183)
A 630 000 (156 783) 245 006
B 661 500 21736 601 790
4 €04 575 348013 1234813
B 720304 77723 2086 250
6 785 769 1391316 3222 631
T 804 057 2215862 4779711

Total 4279985 12061 043 1.88 347 (RS VAN PRETORIA
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Freight effects

Freight effects

+ Damage to freight due to road roughness

Figure 16: Typical damage expariancad i fresh producs cargo dus fo road roughness

Freiaht effects

Top of truck, ceiling of
truck body

Centre of drive axle,
bottom of loadbed

Centre of first trail axle,

A

Figure 9: Location of accelerometers on tr

Percentage occurrence

Frequency [Hz]

—e—Fruitdamage range  ——Dominant vertical acceleration frequencies

Figure 10: Comparison between dominant frequencies experienced by fruit cargo and

the vibration range of fruit that results in damage.

Comparison between vehicle accelerations and fruit
properties




Freight effects
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Freight effects

Table 6: Comparison of average wheat loss on good and bad roads.

(a) Wheat loss by weight
Road oondfion | Load weight | Tk L"Iﬁ"”"“e Difference
rating {tonne) 035 perload (kg) o (kg/tonne)
Good 3471 36.09 104 -
(b) Wheat loss in Rand (Average values)
Road condition Wheat price Loss/tonne Value lost/tonne Difference (R)
rating (R/tonne) loaded (kg) loaded (R)
Good R 216782 1.04 R225 -

Caltrans analysis
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Recent and current Caltrans
analyses

« Evaluate the effects of riding quality on
Caltrans network

* Focus on

— direct effects
* Vehicle costs and maintenance
* Freight damage
 Construction quality control

— Indirect effects
» Gross Domestic Product
» Competitiveness
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Riding quality vs Tyre loads
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Vehicle damage
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Maintenance effects

Effects of Maintenance on a Pavement Life Cycle
Comparisons based on the cost per mile of a 2-lane county road

Click a Yellow Button to
-y View the Graph

PCI aver time for the
No Maintenance Option
PCI over time for the
Maintenance Option

g
i

2
i

2
i

Comparison of PCI over
time for both options
Comparison of BPR over|
time for both options

s
1

Pavement Condition [ndex (PCI)

Years Beyond Initial Construction

No Pavement Condition Index (PCI)

Total cost = $600,000 per lane mile  Total = $276,000 per lane mile A 100-point scale used to indicate

Average PCI = 76 Average PCI = 90 relative pavement condition.
Similar to the 5-polnt present
serviceability index (PSI).

Based 00 2 prasantation by Don Newsil (Multnormah County, OR} at the Spring 2007

Northwest Paverment Management Assaciatien Confarence, Spakane, WA, Agrl §-0, 200 ToRih

Figure 3: Effects of Maintenance on a Pavement Life-Cycle Interactive Picture




Challenges confronting road freight transport and the use of vehicle-
pavement interaction analysis in addressing these challenges

] ¢
5
e P
Tasks: Tetal Iogistics, road va rail
Aim: Increased GDF
Responsibility: Federal Mational,
bosder
Tasks: Improved componerts
Aime: Lowes costs and damage
Responsibility: Owners (rehickes and
e ey
produce
Figure 2 Framework and Contaxt for V-Pl and Freight Damage and Logistics
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Caltrans Agricultural

Company A

» Agricultural company
« San Joaquin valley

UNIVERSITEIT VAN PRETORIA
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CA Legal Double
Type 11 (251-2)




Accelerometer installations
- VS

Accelerometer - accelerations

35
Trailer 1 axle 2 - full cycle
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Accelerometer - accelerations

Converted Data

Trailer 1 front bottom — full
Load Wait Drive
1915 1930 1995 20:00 2045 2030 2045 2100 2105 2130
Time
Ax Ay Az
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Gonverted Data
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Accelerometer — locations (empty)
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Accelerometer — sections
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Accelerometer — energ;

Truck drive

Caltrans Highway

Volta  Henry Delta 152  Amoya Linden Reynolds
Millar  road avenue  road ave
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UNIVERSITY OF PRETORIA
@ TUNIBESITH YA PRETORIA

42

Company B Vehicle

* Freight movement
* Newark — Reno
+ 180 X

~——

STAA 48 feet (STAA Truck Tractor-Semitrailer)
FHWA Class 9

Company/A
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Converted Data

Accelerometers - acceleration

Trailer body over back axle

Converted Data

On back axle

07:30 0200 08130 0900 D920 1000 1030 1

1330 1200 12 1300

Time
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Accelerometers - P
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1.00E-01

1.00€-02

Full Reno to Newark trip
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Limpopo example

Tomato and avocado
contact stress

* Measured in situ during
harvesting and trips

» Evaluated selected
locations

* 10Hz

» 1s selected for

analyses

Laboratory evaluation

» Determine tomato and avocado stiffness
(avocados later)

» Dependent on ripeness and direction and

b}

Laboratory evaluation — change
over time

A 10 Days Topacio (thick) Vertical A 10 Days Nemonetta (thin) Vertical
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Summary

So What?

* Importance
— Indicator - blood pressure and fever
— Infrastructure deterioration
— Freight damage
— Economy
* Management and prevention
— Regular measurements
— Correct analysis
— Construction quality control
— Regular maintenance
*  Outcome
— Smoother, safer, more economic infrastructure

ITS EXCITING !
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