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ABSTRACT

The Republic of Senegal has approximately 15 00®kmoads of which 4 300 km are paved. Senegaksl ro
network is considered to be one of the best in Viiista. One of the threats to the Senegal roadvaed is
overloaded heavy vehicles, particularly becauseethee currently no weighbridges in the countrynbeised
for overload control law enforcement. Recognising heed for an effective overload strategy for §ahehe
Ministry of Public Works and Transport decided nitiate a study in respect of the Management ofrfoael
Control in Senegal. The project, which was fundgdhe European Union, was carried out during 200% ia
currently being evaluated by the Ministry for implentation.

Five sites were identified to carry out traffic ctsl and weigh-in-motion surveys to assess the gustatus of
heavy vehicle overloading in Senegal. These sitebled the assessment of 90% of the heavy vehafféctin
Senegal. The results of the surveys found that 8fLlBeavy vehicles are overloaded and that the geedagree
of overloading per vehicle is 25%. The annual afstverloading, based on an estimate of additi&@&0-km
due to overloaded vehicles was estimated at US$ &@Blion p.a. Because of the importance of thet Rdr
Dakar in terms of imports and exports, it was fothmat four weighbridges constructed on nationatesuinking
Dakar to the rest of the country (and neighboudagntries) could effectively monitor and control rmehan 80
per cent of heavy vehicle traffic in Senegal. Asemsment of the commaodities transported duringstineeys
found that cement; sand, steel and general goedharcargoes that contribute most significantlgverloading
of heavy vehicles.

The overload control strategy that was developefies$es operational issues relating to the propogedoad
control facilities and includes recommendationgh@nuse of public-private partnerships in overloadtrol and
the introduction of fees and penalties for overlogd

1 INTRODUCTION

11 Background

The Republic of Senegal has approximately 15 00@kmoads of which 4 300 km are paved. Senegabsi ro
network is considered to be one of the best in Wdgta. One of the threats to this network is dwaded
heavy vehicles, particularly because there areentigr no weighbridges in the country being useddeerload
control law enforcement. Recognising the need foreffective overload control strategy for Senedhé
Ministry of Public Works and Transport decided nitiate a study in respect of the Management ofrfoael
Control in Senegal. The project, which was fundgdhe European Union, was carried out during 200% ia
currently being evaluated by the Ministry for implentation



12 Scope of project

The activities carried out within the frameworktbis project included the following:

« Evaluation of the effect of overloading on the @t Senegal;

« Evaluation of the current policies and acts thgutate axle loads at a national and regional level;

+ Development of a strategy for overload control an&gal, including the identification of the numiaed
location of overload control facilities and the uegd equipment and operations;

« Development of an integrated action plan to impleintiee overload control strategy; and

¢ Identification and analysis of various sourcesusfding for the implementation of overload control;

2 TRAFFIC STUDY

As part of the project a traffic study consistinfgt@affic counts and weigh-in-motion surveys wasdocted.
Traffic counts from a traffic survey that was ddioe the national roads agency (1) (Agence Autonatas
Travaux Routiers (AATR)) were used to identify hgaxehicle routes in Senegal. The 2002 traffic syrve
included counts for 135 stations throughout Sendgased on these counts, the following eight magsvy
vehicle routes were identified:

1. N1 from Dakar through Diam Niadia; Mbour; Faticka#lack; Kaffrine; and Tambacounda to Kidira.
2. N2 from Diam Niadia through Thies; Tivaouane; Lou@aint Louis; Dagana; and Haere Lao to
Matam.

N3 from Thies through Bambey; Diourbel; Mbake; dmdiba to Dara.

N4 from Diourbel through Gossas; and Kaolack to Kayip; then through the Gambia to Senoba,;
through Bignona to Ziguinchor.

N6 from Tambacounda through Velingara; Kolda; aaddf to Ziguinchor.

R10/R70 from Rufisque on the N1 through Bayak taokdb

R60 from Mbake through Mbar to Kaffrine.

R30/R31 from Louga to Touba.

o

©Now»

These eight major heavy routes are shown in Figiure
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Figure 1: Major heavy vehicleroutesin Senegal



The 2002 traffic counts and the eight heavy vehidates clearly indicate that Dakar is the origimda
destination of the majority of the heavy vehiclesl ghe number of heavy vehicles reduces as one srewvay

from Dakar. Five sites were identified to carry effic counts and weigh-in-motion surveys to assthe

current status of heavy vehicle overloading in $aheThese sites formed a cordon around Dakar aatled

the assessment of 90% of the heavy vehicle traff®enegal. The five sites identified were thedwing:

* Station 182 on the N1 west of Diam Niadia;
* Station 180 on the N3 east of Thies;

* Station 181 on the N2 north of Thies;

* Station 184 on the N1 north of Mbour;

e Station 183 on the P101 north of the N1.

2.1 Seasonal variation

The traffic study was carried out in two phasese Tinst phase took place during the first two wedéks
September 2005 (during the rainy season). Durilgyghase, 7-day counts were done at the five smtigth
12-hour weigh-in-motion surveys. The second phaas & calibration survey during the second two wexks
November 2005 (after the rainy season). During filiase random traffic counts were done at fourhef t
stations and weigh-in-motion surveys at three siBexause the project had to be completed wittperaod of
seven months, there was limited flexibility in terof selecting the two survey dates.

Comparing the traffic counts for the two phasegyaificant increase in traffic volumes from SeptemB005 to
November 2005 was evident. The average increaghddhree stations on the national roads was 208rins
of Average Daily Traffic (ADT) and 24% in terms Aiverage Daily Truck Traffic (ADTT). This indicates
significant seasonal variation in traffic volumes.

3 STATUSOF HEAVY VEHICLE OVERLOADING IN SENEGAL

31 I ntroduction

The weigh-in-motion surveys were done using poetdbiv speed weigh-in-motion (LSWIM) axle scales th
MASS-5000L supplied by Mikros Systems in South édri The equipment weighs individual axles while the
vehicle is driven over the load sensors at appratety 5km/h. The MASS-5000L is equipped with a lprefile
load cell weigh sensor that is generally accumatgithin 3%.

In order to evaluate the level of overloading im&gal, the loads as measured during the WIM surveys

compared with the legal axle and vehicle loadsenegal. The legal axle and axle unit loads areeptes in
Table 1.

Table 1: Legal axle and axle unit loadsin Senegal

Description Maximum load (tons)
Steering Non-steering
Single axle 6 12
Double axle unit (tandem) 10 20
Triple axle unit (tridem) - 25

3.2 Level of overloading of heavy vehiclesin Senegal

When evaluating the level of overloading, two fastbave to be considered, namely the extent ofl@aging

and the degree of overloading. The extent of oegliltg refers to the number of vehicles that areloaded and
is usually expressed as a percentage of the tataber of vehicles. The degree of overloading referthe
amount by which an individual vehicle is overload&te degree of overloading can be expressed aacthal
value by which the vehicle is overloaded in kilograe or as a percentage of the legal load of th&chehAn

average overload value can also be determinedgopalation of overloaded vehicles.



Based on the results of the 5 WIM surveys, is clbat overloading is a serious problem in Senefa. extent
of overloading is on average 16.3% for all heaviyidles, while the average degree of overloadingery high
at approximately 7 t per overloaded vehicle i.€625

The most problematic vehicle classes are Clasgxd2ift of 41% and degree of 20%); Class 112 (extE#6%
and degree of 27%); Class 113 (extent of 38% amplegeof 21%); Class 122 (extent of 43% and degfee o
36%); and Class 123 (extent of 27% and degree %) 46

In terms of axles and axle units, 15% of all vedstkteering axles were found to be overloadedbgvarage of
1 137kg or 19%; 16% of all drive axles/axle uniteidoaded by an average of 4 318kg or 33%; and dDedl
axle units on semi-trailers overloaded by an avedg 485kg or 31%.

Forty percent of the Class 11 vehicles weighed wadd-buses that can be classified as light heahjcles that
generally do not cause significant road damage. prasence of these vehicles in the Class 11 sahaglehe
effect that the level of overloading of Class 1hiekes appeared to be low. If these midi-buseseaduded
from the Class 11 sample, the extent of overloadirte remaining Class 11 vehicles is also veght{22%).

3.3 Problem car goes

In order to establish for what type of cargo theeleof overloading is the highest, an analysishef WIM data

was done in terms of cargo. During the survey,a8s#s of cargo were identified, namely contairterskers;
timber; steel; general goods; sand; cement; andepasrs (buses). The analysis showed that the most
problematic types of cargo are cement and sande@eim particularly severe with an extent of ovadimg of

91% and an average degree of overloading of 32&el $ind general goods are also problematic. It ales
identified that 32% of all tanker vehicles weigheere overloaded. This could be symptomatic of & fauhe
design of these vehicles, i.e. the size of the ta@ikg too large for the number of axles on theiclehThe same
problem, although to a lesser extent, appearsish with vehicles carrying containers.

4 ROAD DAMAGE (COST)

4.1 Introduction

Axle overloading primarily affects the durability @ road. It reduces pavement life and over steebsdges and
culverts. Because of the exponential relationstépvben an axle load and the resultant pavement {oear
damage), overloaded vehicles generally cause pauetaenage well in excess of what legally loadedacleb
cause. By eliminating overloading, a significantisg in road infrastructure maintenance can beisedl The
results of the weigh-in-motion surveys were useduantify additional pavement damage caused bylaaged
vehicles in Senegal.

In all calculations the equivalent standard axlad® (ESALS) or E80s are calculated using the following
formula:

ESALs (E80s) = (ﬂj
Ps
Where = axle load

standard axle load, taken as 8 200kg
damage coefficient, taken as 4.

P
Ps
a

The calculation of the additional road damage cdryeoverloaded vehicles was done in the followiray:

Step 1 The WIM data was analysed to determine Yheage extent of overloading per class and the
average E80s for overloaded vehicles per class.

Step 2 The legal axle loads in Senegal were usedltolate the legal E80s per vehicle class.

Step 3 The difference between the average overtbdth®0s and the legal E80s per class was
calculated to determine the average overloaded E80slass.

Step 4 The average extent of overloading per @dassthe average overloaded E80s per class were

then applied to the available vehicle counts frdra 2002 traffic counts to determine the

1 ESAL: Equivalent Standard Axle Load, a standare #ad originally defined as 18,000 Ib (now noriyghken as 8,200 kg or 80 kN) on
dual wheels used as the measurement unit in raactstal design and damage evaluation.



additional E80s due to overloaded vehicles per reaction for which traffic counts are
available.

Step 5 The additional E80s due to overloaded vehipker road section were then multiplied by the
length of the road section to determine the aduiid=80-km due to overloaded vehicles per
road section and the total for all road sections.

Step 6 The total additional E80-kms due to overabheehicles was then multiplied by a road damage
cost per E80-km to determine the additional roadalge caused by overloaded vehicles.

In the calculations of the average extent and a@egfeverloading, the data from the Keur Mbaye Baél was
not included as this site covered traffic of a lagature not representative of the overall roadvoet. Buses
were also excluded from the road damage calcukatibhe reason is that the majority of buses are-mides
that can be classified as light heavy vehicles gjesterally do not cause significant road damags.ithportant
to note that although buses may not be overloadettrims of the legal loads and therefore do noseau
significant road damage, they may be loaded beybadmanufacturer’s specifications for the vehichel/ar
tyres and may therefore be a safety risk.

The 2002 traffic counts used the following heavifigke classes:

Passenger vehicles: Buses

Goods vehicles: Single truck with 2 axles
Single trucks with more than two axles
Articulated vehicles

In order to use the 2002 traffic counting data, WM data was converted to the 2002 vehicle clgsass
follows:

2002 class WIM class
Goods vehicles:
Single truck with 2 axles Class 11

Single trucks with more than two axles  Class 12
Articulated vehicles Weighted average of classes 113; 122; and 123

Using the average overloaded E80s per vehiclelpses @and the average extent of overloading perciehlass,
and applying this to the traffic counts from theé2@raffic counting survey, the additional E80snfroverloaded
vehicles and the additional E80-km were calculaféwe 2002 traffic counting survey contained 126ssifThe
length of road represented by these 126 sitesl®9&m. The result of these calculations was tha&rloaded
vehicles causes an additional 4,3 million E80-knthoa 5 169km of the road network per day.

To determine the additional road damage caused \gylaaded vehicles, it is necessary to multiply the
estimated E80-km with a cost per E80-km. A roadepaent maintenance cost of US$0.04/E80-km was used.
This value is based on a Southern Africa Transpod Communications Commission (SATCC) study (2} tha
was done in 1994, and subsequent studies in SdutaA

The total additional road damage caused by oveeldaeehicles was thus estimated at US$171 500/day.
Assuming the additional E80-km occur on averagexgsder week, this translates to an estimated iaddit
road damage cost caused by overloaded vehicle$$f33,5 million per annum.

5 OVERLOAD STRATEGY
51 Introduction

The long-term goal of an overload control strategguld be to reduce the number of overloaded heehicles
to an acceptable level and thereafter to conta@rloading at this level. It is not practically piids to eliminate
overloading completely, but it should be possiblegduce the number of overloaded vehicles to ketviieand
10% of all vehicles on the road and then to mainitaat this level.

52 Objectives of an overload control strategy (3)

The objectives of an overload control strategy #hbe to:



» Preserve the road infrastructure assets cost bt

» Ensure a high apprehension rate, sufficiently detgmpenalties and successful prosecution of oaeidol
heavy vehicles;

» Ensure that transport costs to the national ecoramamkept to a minimum;

* Improve road safety; and

* Encourage consultation and liaison between altdleplayers.

53 Integrated and halistic overload control (3)

An overload control strategy should be approactmedn integrated, holistic and comprehensive mariBgr.
integrated it is meant that the overload contritegy should be an integral part of the countby®ader road
management and safety strategies. A holistic agpresould mean that all the aspects of the overfwatlem
should be addressed. This means that it would aosufficient simply to supply infrastructure foresioad
control (such as weighbridges) without addressithggroaspects, such as manpower; operations; maimten
and legal and judicial aspects of overload control.

A comprehensive overload control strategy showalive all, or as many as possible, of the role @tayof the
various disciplines that are involved in the roagdght industry

54 Different overload control options

Two overload control options can be consideredar@a approach and a corridor approach. An areaagiplis
applicable where a high volume of heavy vehiclasdl on a number of roads in an area, such as rpaedtan

or industrial area. In this case, one or more fiweighbridges should be located in such a posttian they are
easily accessible from the roads in the surroundneg. Heavy vehicles are then taken from the roatte area
to these weighbridges to be weighed.

A corridor approach is applicable when there are onmore a well defined corridors that are useddégvy
vehicles. A corridor can consist of a main road antumber of alternative (escape) routes that rareror less
parallel to the main road. In this case a fixedghbridge is usually placed next to the main roahtercept all
heavy vehicles travelling on the main road and &gl these vehicles at the weighbridge. Dependimghe
volume of heavy vehicles, it may be necessary toyoaut screening of heavy vehicles on the mairdroa
identify those vehicles that are probably overlahdBepending on the length of the corridor, it magy
necessary to provide more than one fixed weighbridg

As part of the corridor approach, it would alsoneeessary to intercept potentially overloaded hehjcles on
the alternative routes and to send these to tleel fixeighbridge to be weighed. Once again the volohteavy
vehicles on the alternative routes would dictate potentially overloaded vehicles are identifietheTsimplest
way would be to use visual screening. The nextll@fescreening would be to use portable scalesieeit
dynamic or static type of scales. On alternativates with high heavy vehicle volumes it could evmn
necessary to install fixed screeners, such as $pgled weigh-in-motion (HSWIM) scales or slow-spegigh-
in-motion (SSWIM) scales. HSWIM scales are insthlie the road where the heavy vehicles normallyeta
while SSWIM scales would require the constructidnaolay-by where the scale is installed and thevhea
vehicles can be weighed at slow speed.

55 Recommended overload control option for Senegal

Eight heavy vehicle routes were identified in Sededhe majority of the heavy vehicle traffic in riegal
travels on these eight routes and the most aptepoverload control option for Senegal would tfaeebe a
corridor approach. The corridor approach can howées modified taking into account that the majority
heavy vehicles in Senegal travel to and from Dal@d have to travel on the N1 between Dakar and Diam
Niadia. At Diam Niadia the traffic splits onto tiNL and N2 with a further major split at Thies wehe N3
splits off from the N2.

The most cost effective option for Senegal wouleréifiore be a cordon approach, whereby all heavichkesh
entering or leaving the Dakar region should be kbdcand if overloaded, apprehended. This approamiid

require a number of fixed weighbridges to be cams&rd on the major routes leaving and enteringDikar

region, while screening would be done on alterratoutes.



6 PROPOSED WEIGHBRIDGES

6.1 Locations

In order to give effect to the cordon approachwéts recommended that weighbridges be establishé¢ldeat
following sites:

* N1 west of Diam Niadia (before the N1 and N2 split)
e R10 north of Rufisque (north of the R10/N1 intetg®v);

These two sites can be supported by two furthes sitamely:

* N2 north of Thies; and
* N3 east of Thies.

These four sites will form an effective cordon arduhe Dakar region.

Apart from these four sites there are three otites shat should be given consideration in futdifee first site is
on the N1 between Dakar and Rufisque. There areajppately 1 200 heavy vehicles per day on thidgise®f
the N1 that only travel between Dakar and Rufisqueese vehicles form part of the local traffic amould not
pass the proposed N1-Diam Niadia site. Consideratiuld therefore be given to establishing a weiiglge on
the N1 between Dakar and Rufisque. It is howevéicipated that the heavy traffic congestion expezéd on
this section of the N1 could make it difficult toraluct overload control operations.

There are two further road sections that carrygaiicant number of local heavy vehicles traffianmely the N3
between Mbake and Touba in the Diourbel region #r& N4 between Ziguinchor and Bignona in the
Ziguinchor region. Weighbridges on these two sestiof road should be considered in the future.

6.2 Priority

The average daily truck traffic (ADTT) and the ex@el number of overloaded heavy vehicles past eftie
four proposed weighbridge sites (both directioms)mesented in Table 2.

Table2: ADTT and number of overloaded heavy vehicles at each proposed weighbridge site

Proposed ADTT % overloaded heavy Number of overloaded heavy vehicles
weighbridge vehicles per day
N1-Diam Niadia 4 600 31% 1426
R10-Rufisque 1 300 25% 325
N2-Thies 1200 17% 204
N3-Thies 1600 23% 368

In terms of number of heavy vehicles and stratégiation in relation to the major heavy vehicletesy the N1-
Diam Niadia site has the highest priority.

The site with the second highest priority is theOfRufisque site. The first reason is that the Rd®ies a high
number of heavy vehicles that do not pass the Dhaadia site. The second reason is that the R10 d&iw
Rufisque and Bayakh could become part of an alteeeoute for heavy vehicles wanting to avoid pheposed
N1-Diam Niadia weighbridge once constructed. Tweraktive routes are possible. One is the R10 flerN1
at Rufisque to Bayakh and from there on the D70th¢éoN2. The second alternative route is the Rathfthe
N1 at Rufisque to Bayakh continuing on the R70 tlgito Mboro to Lompoul on to the R30 to the N2 cltse
Kebemer.

The site with the third highest priority is the NBies site due to the higher volume of heavy vesidn this
section, making the N2-Thies site the site withftheth highest priority.

In summary, the priority list is as follows:

1. N1-Diam Niadia



2. R10-Rufisque
3. N3-Thies
4, N2-Thies

The location and priority of the proposed sitessirewn in Figure 2.
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Figure 2: Location and priority of proposed weighbridge sites

6.3 Size/L ay-out of proposed weighbridges

Based on the heavy vehicle volumes at the fourtifiled sites, the recommended size and lay-ouheffour
proposed weighbridges are as follows:

N1-Diam Niadia site: A dual facility with one weilghdge for the eastbound traffic and a second waighe

for the westbound traffic. The two weighbridges dobe equipped with a three deck scale. These two
weighbridges should be operated on a 24-hour bksisscreening purposes it is recommended that HEWI
scales be installed on the N1 in both directions.

R10-Rufisque site: A single facility, equipped wittihree deck scale is proposed for this site sEmening, it is
recommended that HSWIM scales be installed on th® R both directions. This weighbridge should be
operated on a 24-hour basis if possible, but adil6-basis could be considered.

N3-Thies site: A single facility, equipped with larée deck scale is proposed for this site. Foresing, it is
recommended that HSWIM scales be installed on théNboth directions. This weighbridge should beraped
on a 24-hour basis.

N2-Thies site: A single facility, equipped with larée deck scale is proposed for this site. Foresing, it is
recommended that HSWIM scales be installed on thénNboth directions. This weighbridge should beraped
on a 24-hour basis.

If the long term goal of reducing the extent of deading to a maximum of 10% is achieved, the estéd
number of heavy vehicles at each of the proposéghlsedge sites would be as follows:



* N1-Diam Niadia: 460

e R10-Rufisque: 120
* N3-Thies: 130
* N2-Thies: 160

Although the number of overloaded vehicles sho@duce, the recommended size and lay-out of the four
proposed weighbridges are still appropriate. Séngecan never be one hundred percent accurate tand t
sample of trucks weighed at a weighbridge wouldagsvinclude non-overloaded vehicles. The growttndffic
would also result in an increase in the numberetiicles to be weighed.

The dual facility recommended at N1-Diam Niadiavesrranted due to the high volume of traffic on théstion
of road (ADT of 17 300 in November 2005) and beeaaisarge number of the heavy vehicles travel gltron
this section of the N1. A single facility would tge heavy vehicles to cross the oncoming traffid ghis
would create an unsafe situation.

6.4 Weighbridge at the Port of Dakar

As the majority of heavy vehicle traffic in Senegak its origin and destination in Dakar, and nmepecifically
the Port of Dakar, an effective way to control déwading would be to weigh all heavy vehicles legvand
entering the Port of Dakar. It was therefore recamded that negotiations be entered into with the Po
Authority to establish weighbridges at the mainr@mtes to the port. These weighbridges would be frse
overload law enforcement and should comply withtadl requirements in terms of facilities, equipmeype of
scale, computer equipment, software, and holdirglities. The existing weighbridge at one of thertpo
entrances, which is currently used for commeraigippses, could be upgraded to a multi-deck scalebarused
for law enforcement in addition to its current ftion. However, the logistics of the weighing adisé would
have to be analysed to ensure that undue delaysoaoaused.

7 OPERATIONAL ISSUES
7.1 M anpower

In terms of operating the proposed weighbridgepeegnced and well trained personnel are a keyesieho an
efficiently operated weighbridge. The number ofsoenel at a weighbridge is a function of the openat
hours as well as the number of heavy vehicles pgdsirough the weighbridge. (3) It was recommenitthed
13 persons are required per shift to operate ahbeidge. Of the 13, 4 would be performing admigiste and
operational tasks and need not be traffic police.

7.2 Operational hours

It was recommended that all the proposed weighbsdie operated on a 24-hour basis. This would reduiee
8-hour shifts. If a weighbridge cannot be operdi@d24 hours due to manpower constraints, it shdéd
operated for a minimum of 16 hours per day. Ineheases, the starting time of the shifts shouldHhznged
from day to day so that the operators and drivEteeoheavy vehicles cannot establish an operdtjmatéern for
these weighbridges.

7.3 Calibration and maintenance of equipment

Calibration and maintenance of equipment is vergartant. Failure to maintain and calibrate the escauld
lead to the withdrawal of cases in court. The catibn interval required by the relevant state depant must
be adhered to. (3)

7.4 Computerisation

All weighbridges should be equipped with an intéglacomputer and management information system. The
computer system should be connected to all weigldggipment installed at the weighbridge to record
automatically the data produced by this equipm@)tA software package should be installed thatpraicess

the scale readings and the data from the vehidedriver, which would be manually entered, to deiee
whether the vehicle is overloaded. Data collecteaukl be forwarded to the Ministry’s office on a mtaly
basis for analysis.

7.5 Cooper ation with thejudiciary

An important part of the overload control stratégyhe court system. This could be a major obstiackffective
overload control if the cooperation of the judigias not obtained. Court officials should be edadaon the
importance of the prosecution of overload casesdace road damage and to promote road safety.
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7.6 Detaining over loaded vehicles

An effective deterrent in the combating of overlioadis to detain an overloaded vehicle until thadmn the
vehicle has been brought to within legal limits) [Ba vehicle is only overloaded on axles all thaiuld be
required is a shifting of the load. If the vehideoverloaded on total permissible vehicle masaoitild require
that some of the load be off-loaded. In these c#segportion of the load that has to be off-loadedst be
transferred to another vehicle and may not beaztied onto the ground.

77 Alternativeroutes

Screening of heavy vehicles on alternative rousegery important to ensure that these routes areised by
overloaded heavy vehicles to avoid weighbridgeshenmain roads. Visual screening only can be donk a
could be sufficient if the volume of heavy vehicledow and the traffic police are experiencedcéses where
the distance from the point of screening to thegikiidge is long, it is recommended that portaloleles be
used for screening purposes.

7.8 Public-Private Partner ships

The structuring of sound contracts with privatetpers is an important way in which government caprove
public service delivery. In this way the state camplement its budgetary capacity with the wealth o
innovative and specialist skills available in theévate sector. Furthermore, available state ressuroust be
used to leverage much-needed private sector inesstim public infrastructure and services.

The involvement of the private sector in public ez delivery is usually referred to as public-piter
partnerships (PPP). A PPP can be defined as aactumdt arrangement between the public sector gorivate
entity where the private sector performs a departaidunction or uses state property in accordavite output
specifications for a significant period of time,raturn for a benefit. It involves a substantiahsfer of all forms
of project life cycle risk (financial, technicalpé operational) to the private sector and the peivsector
contracts to undertake the functions which it igdreequipped to manage. The public sector retaimajor role
either as main purchaser of the service or as ewébler of the project continue to manage the atéadest
able to control and for which it has the staff]lskand resources

The main benefit of a PPP is usually seen as tlieedg of a better or more services for the sameepthat can
be delivered by the public sector, or delivering game service at a lower price. Other benefitictwhre
sometimes the most important, are budget-planrimg public sector has a fixed price contract taveelthe
service), delivery of the service on time and oddet and sustainability. An additional benefithie sharing of
skills, knowledge and competencies amongst théggartvolved in the PPP.

It was recommended that consideration be givenvnolving the private sector in the constructioneigtion and

maintenance of the four proposed facilities. A msgd allocation of the various functions that adfggmed at
a weighbridge to either the public sector or pevsgctor partners are presented in Table 3.

Table 3: Allocation of Weighbridge Operation Functions

Function Public Sector Private
Sector
Construction of facility X X
Supply of computer and office equipment X

Maintenance of infrastructure

Day-to-day cleaning of premises

Cleaning of site and garden services

Calibration of scale

Maintenance and replacement of computer and offipgpment

Supply of equipment

><><><><><><><

Operating equipment

Maintenance and replacement of equipment X

Stopping vehicles X

Directing vehicles to weighbridge X

Escorting of vehicles to weighbridge X X

Maintenance and replacement of equipment X

Directing vehicles at scale X

Collecting information from driver and vehicle X X

Measuring axle distances X X
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Entering information into computer X

Printing weigh ticket X

Directing overloaded vehicle to holding area X

Verifying information of overloaded vehicles X

Issuing charge notices X

Re-weighing vehicles once load has been corrected X

Releasing vehicles once load has been corrected X

Testifying in court

Issuing warrants of arrest

XXX

Collection of fines

X
Collection of data X
Reporting X

Important issues pertaining to PPPs in overloadrobthat should be considered are the type of B&ract;
payment for services rendered by the private pgrthe availability of traffic police on a continus basis; a
performance contract for the private partner; theivement and support of the court system; traffieasuring
points to evaluate the effectiveness of overloattrob undertaken at a weighbridge; and reportingvaluate
the performance of the private sector partner.

8 FEESAND PENALTIES FOR OVERLOADING

Vehicle overload control, the level of penaltieadahe judicial/administrative mechanisms to de#hwhe
problem, have received considerable attention dutie past three decades throughout the world. &b
associated with heavy vehicle overloading are exated by numerous factors, chief amongst whichtlaee
enforcement and penalty aspects.

The fines imposed for overloading remain, in mestas, unrealistically low compared with the dandgee by
the vehicle on the road and the higher profit magethe hauler in transporting a heavier load. Sficbs
obviously do not have a significant effect on digseming overloading and the income derived fronséhines
is insignificant compared to the road damage. Ttowme from fines is in many cases paid into a ‘fent
account” and is usually not directly available foad maintenance purposes.

A need therefore exists for the introduction of sofarm of user charges or fees to recover cost fitee
operators of overloaded vehicles in order to cautytimeous road maintenance.

Shortcomings in the legal frameworks for dealinghmaverloading concern the time-consuming, expensind
often tardy (possibly due to relatively low prig)it prosecution process when cases are taken td cou
(presumably when fines are unpaid). The practicenamy industrialised countries is therefore to reenthe
burden to the courts created by mass-violationdrémting such offences administratively. Thisdbiaved by
way of a system with administrative "on-the-spateg for overloading. The cases then going to cshwuld
only be appeals contesting that the law was notiepporrectly rather than to appeal the size & th
administrative fee. Thus the move is towards afritigement system", decriminalising the offence®pgosed

to the traditional criminal approach.

The underlying principle is that the user chardesud act as a deterrent for potential offendergentmaving a
rational basis to reflect broadly the damage to ribed infrastructure, and should certainly outweaghy
commercial benefits of overloading for the operalors a cost recovery method for an infringeméatt, apart
from damage to the road infrastructure, can hagatie impacts on road traffic flow and capacitgffic

safety, and the environment. Although these thragiofs are extremely difficult to quantify it isealr,
nonetheless, that the user charge should alsorsdered as providing some recompense towards.thesas
recommended that the concept of user charges Hermepted in Senegal and that a schedule of usegehbe
developed.

9 CONCLUSIONS

A study was carried out to address a need idedtliiethe Senegal Ministry of Public Works and Trzors to
control overloading of heavy vehicles on the Sehegad network. The results of a 2002 traffic syrweere
used to identify eight major heavy vehicle routsven-day traffic counts (including slow-speed W\dMveys)
were carried out as five strategic locations ineorih quantify the extent and degree of overloadin§enegal.
Two set of traffic counts were conducted to accdanseasonal variations in traffic volumes. Theules of the
WIM surveys indicate that approximately 16 percehtheavy vehicles are overloaded and that the geera
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degree of overloading (per vehicle) is 25% or &tdn terms of axles and axle units, 16% of aNe@xles/axle
units were overloaded by an average of 33% and 4D%ll semi-trailer axle units were overloaded by a
average of 31%. Cement was found to be the mosigratic commodity with an extent of overloading®dfs
and average degree of overloading of 32%. It widmated that the additional pavement damage caogele
overloaded portion of overloaded vehicles amountd$$ 53.5 million per annum.

It was recommended that the proposed overload @osttategy be based on an integrated and hoéigtitoach,
addressing various aspects such as infrastructurevierload control, manpower, operations, mainteaa
sustainable funding, overload penalties and legal jadicial aspects. In terms of proposed infragtme, a
corridor approach is recommended involving the l@isfament of four weighbridges on the N1 (west GarD
Niadia), N2 (north of Thies), N3 (east of Thiesgd®10 (north of Rufisque). These weighbridges shadeally
be operated on a 24-hour a day basis. An additiwaajhbridge on the N1 between Dakar and Rusfidnaoeilsl
be considered in the future to control overloadifigocal heavy vehicles travelling in the Dakar iceg but
frequent traffic congestion on this section of r@adild be a problem. Three-deck scales are recouhacefor
all the proposed facilities, with a dual facilitfjo( eastbound and westbound vehicles) at Diam Miadi
Weighbridge facilities at the Port of Dakar areoatecommended, which could, in co-operation with Bort
Authorities and the Chamber of Commerce, serveah plurpose of law enforcement and commerce.

It was further recommended that consideration vergito entering into a public-private partnershigphwihe
private sector for the construction and operatibrihe proposed weighbridges. The various functiahshe
weighbridge that should be fulfilled by the pubdind private sector personnel were identified. Bnal was
recommended that an infringement system be develapd implemented in order to introduce user cleafge
overloading, which are related to the cost of istinacture damage caused by overloaded vehicles.
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