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1. DOCUMENTYERVIEW
1.1 Purpose

This document is an internal Transaction Advisor (TA) review summary of the Final Feasibility Study
Report for Lot 2 (ChalinzeMorogoro, 84.9 km) of the Kibah®orogoro Expressway PPP Project. It

is prepared by the TA team for intelingquality assurance prior to the issuance of the Request for
Qualification (RFQ) for Lot 2.

NOTE: This Feasibility Study Report is provided by the Contracting Authority to Bidders solely
for_reference purposes in the preparation of thBimoposals. The Contracting Authority
accepts no responsibility for the accuracy or completeness of the contents of this Report.
Bidders shall use this Report for reference purposes only and shall independently verify the
accuracy of all information contagd herein.

2. PROJECT OVERVIEW

2.1 Project Description

Lot 2 forms the rear section of the KibafhMorogoro Expressway, connecting Chalinze to Morogoro
Municipal. The project is to be procured as a greenfield DBFOMT (Design, Build, Finance, Operate,
Maintain and Transfer) PPP concession of approximately 30 years (including construction period). On
expiry of the concession, the asset shall be transferred to the Government of the United Republic of
Tanzania.

The project road runs parallel to the existing Mgaro Road (T1) on the north side, commencing at
the Chalinze Interchange (connection point with Lot 1) and terminating at the Morogoro Interchange,
connecting to the T3 road north of Morogoro.

2.2 Key Technical Parameters
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2.3 Feasibility Study Background

A prefeasibility study for the Lot 2 section was conducted by TECU (TANROADS Engineering and
Consulting Unit). The TA conductedcamprehensive verification and update of the TECU pre
feasibility data and prepared a full Feasibility Study covering technical, economic, commercial,
financial, environmental, social, legal, and institutional assessments usingdHRNM1 for economic

andysis. The Final FS Report was approved by the PPP Steering Committee (PPPSC) on 20 August
2025.

<Figure 11: Location map of KibakKahalinzeMorogoro expressway>
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<Figure 12: Location map of Interchanges>
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<Figure 13: Features of Bwawahiterchange>
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2.4 Project Location

2.4.1Geographicalocation

The Kibaha Mlandizi¢ Chalinze- Morogoro expressway (205km) will form part of tiRdNZAM
highway. The Lot 1 of the expressway starts from Kibaha District (TAMCO Area) in Coast region,
traverses through Chalinze and Lot &@n Chalinze to Morogordlunicipal.

Lot 2 (Chalinze Morogoro) of this project includes two spur roads that cents Kingorwila and
Bwawanitownship.Lot 2 of the project startingpoint is at Chalinzeight after traversing the existing
T2 road and runs parallel to the existing Morogoro road on the North side. At Moragerproject
road intersectswith the T3 road at the north of Morogoro. It connects with the T3 road via the
Morogoro Interchange, marking the end of the expressway.

<Figure2-1 StartingPointat Chalinze>
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2.4.2 Site Suitability and Geographicalocation

The road project site is selected by considering its suitability in Topography, Draliiagates and
SocieEconomic Condition. The road will be constructed along hilly and rolling tenragastbelt
risesfrom 180m to 625m and is dominated by sandyloam and clay which is advantageous in
optimization of the design in the context dfainage, road geometry etc. The lowland areas contain
rivers that discharge their water to the Indian Ocean.

Theprojectroute isparallelto the existingMorogororoadwhichisalsoadvantageouslueto existence
of source of materials such as gravel, danggregates and water from nearby borrgits and
guarrieswhichwere usedduring constructionof the existingMorogororoad. Alsothe proposedsite

is easilyaccessiblaghrough the existingMorogoro road asit will enable haulage otonstruction
materials such as cement, reinforcement and equipment that are purchfeed DSMand/or
importedoutsidethe country.Onthe other hand,the existence ohealthcentresandreferralhospital
isanotheradvantagego privateinvestorin this project. Theprojectis nearto DSMcity wherelabour
forceisabundantthereforethe privateinvestor may not use more effort during mobilization of staff.
All these are additional advantages to the prospective investors who may wiglvédop this project
under PPP arrangements.

TheProjectroadfor Lot-2 iswithin a part of Pwaniand Morogororegions.

<Figure2- 4 Locationof Projectroadin Pwaniand Morogororegion>

Lot-zs‘ |
Expressway (Chalinze-Morogoro)_85.9km
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GeneralStatusof the ProjectLocationof PwaniRegion
Topologyand Drainage

Pwani region is on the eastern part of Tanzania mainland and a large part of the region is situated
alongthe IndianOcearcoastabelt. It sharedhoarderswith Tangaegionin the north, Morogoro in the

West, Dar eSalam region in the South east and Lindi in the South. Pwani region is near Dar es Salam
city. As such, it is accessible to markets of any product.

The region is dominated by the coastal belt which rises from 0 to 100m above the sea level. These
areasare covered by sand and loam soilsand heavy clay waterloggedsoils suitable for paddy
production.

TheHighlandblateauin coastbelt risesfrom 100mto 480m andis dominatedby sandyloam and clay

which are suitable for vegetables and pulseftivation.

The Lowland areas concern the bank of the rivers that discharge their water in the Gzkan.

The drainage system wani region is based on rivers constituting the Rufiji River largely in Rufiji
district, Wami River in Bagamoyo distriahd Ruvu River in Kibaha and Bagamoyo distiittese
riversare usedeither for agriculturalpurposesor assourceof fishingindustry.

Climate

ThePwaniRegiorexperienceshreedistinctseasonsgry seasorextendingbetweenMayand October
and tworainy seasons. The heavy rainfall covE26 days betweeMarchand June every year. The
light rainfall is received for 60 days and common fi@atober to December each year. However, the
light rainfall is very unreliable. The annual rainfall rarfgess 700mm to 800mm.

Hightemperaturesoccur during Decemberand low temperaturesoccur during the month of July.
According taneteorological statistics the average temperature for the d@seabout28 deg Celsius.

RegionalAdministrative Setup

Theregionis composedf 9 district/councilsplitinto 133wards.
<Table2-4: AdministrativeUnitsin CoastRegion>

BagamoydDistrict 11
ChalinzeDistrict 15
KibahaDistrict 14
KibahaTown 14
KisaraweDistrict 17
MkurangaDistrict 25
Rufiji District 13

Mafia District 8
Kibiti District 16
Total 133

(SourceNationalBureauStatisticsSTanzania2022)

Theregioncoversasurfaceof 33,539%km? composedf 96.6%of landareaand3.4%of water surface.
The region areaepresents 3.4% of Tanzania mainland area.

| ]
Korea Expressway Tl weois: 919 - ™ | Maynard @ .S
CHEIL KoreaExpreseuy B wvoms HANA.q W) Maynard @ (G .



FEASIBILITYSTUDYREREIR
KIBAHAMOROGOROEXPRESSWAKHK05

UNDERTHEPUBLICANDPRIVATEPARTNERSHIP(PPP)ARRA

Population Distribution

The population censusof 2022 revealsthat coastregion population had a total population of
2,024,947 inhabitants in which men are 998,616 and women are 1,026,331 with an average annual
growth of 6.1%distributed betweenthe different districts as cate seenin the table below. The
census results show that Mkuranga district is the most populated district with 533,033 persons
followed by Chalinze district 316,759. The same distribution trend is observite projection of

the populationover the years.Ascanbe observedin the table below, Mkuranga and Chalinze are
more populous while Mafia is the least populated.

<Table2-5: PwaniRegiorPopulatiorDistribution>

Population(Number)

District SexRatio
Both Sexes Male Female

BagamoydDistrict 205,478 101,827 103,651 98
ChalinzeDistrict 316,759 158,087 158,672 100
KibahaDistrict 123,367 61,220 62,147 99
KibahaTown 265,360 127,155 138,205 92
KisaraweDistrict 159,226 79,892 79,334 101
MkurangaDistrict 533,033 257,483 257,550 93
Rufiji District 159,906 82,325 77,581 106
Mafia District 66,180 33,220 32,960 101
Kibiti District 195,638 97,407 98,231 99
PwaniRegion 2,024,947 998,616 1,026,331 97

(SourceTanzaniaBureauof Statistics2022)

Economiand LandUsePattern

The economy of Coast region is predominantly based on subsistence agriculture and fishing. In the
absence of large scale farming, agriculture which covers 80% of the activities of theisetpmaged

by smallholdersTheyinvolvemore onfood cropssuchaspaddy,cassava, and vegetables than in cash
crops. Cashew nuts, pineapples, mangoes and other crops are cultivated as sources of income.
Livestock contributes significantly to the economy of thgion.Improvedcattle aresource of income
particularly in Kibaha. Besides Livestock, forgatoglucts constitute important source of revenue with
timber exploited in Rufiji. Fishing industryvhichis performedin Mafia, BagamoyandMkurangais
keyelementontheregional economy. Mining at Bagamoyo, at a small scale supplements the regional
economy.

Fertile land used for agriculture activities is only a small proportion of the region. The arable land
availablein the regionis not fully used,only 519,230hain 1,933,224haepresenting26% of the total
arable land is cultivated.

ThePwaniregionisanareafavourablefor agriculturalactivitieswith undevelopedand.From the total
arable land, only 19.1% is used to cultivate crops.

Livestoclactivitiesin the Pwaniregionare not well developed |t islimited to traditional zebu
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cattle husbandry and breed which do not produce value of milk. Return on livestock is low due to lack
of essential infrastructureNevertheless grazing areas, dips, veterinary centres, crushers, hide and
skin sheds, and abattoirs are distributed throughout different districts. Catttiyoatsarelargelyin
BagamoyandRufijidistrictswhichhostmorethan50%of i K S NB 3 bk popudatioh éxdiLBiagi

the poultry.

Pwaniregionis amongthe regionspossessingttractive naturalresourcesn the country. The region

has 49 forest reserves out of which 10 are in Bagamoyo and 24 in Rufiji equivalent to 69% of the total
regions forests. Kibaha and Bagamoyo have more land covered by forests with 99,000ha and
57,374ha respectively.

GeneralStatusof the ProjectLocationof Morogoro Region
TopologyLocation

The region is located in the MgEastern part of Tanzanimainland and it lies between latitudes 5°
p yIQ/ R south @fthe equator and between longitud85°H p Q 38°y RQ 9 ali DNBSy g A
bordered by seven other Regions.

To the north Morogoro region shares boarders with Arusha and Tanga regions. Tasthanel
southeast, it shares boarders with Ruvuma and Lindi regions respectively. To the west and southwest,
it shares borders with Dodoma and Iringa regions respectively

Climateand Topography

Morogoro Region experiences climate of modertgenperature and rainfall. The average annual
temperatures vary between 1800C to 300 oC in lowlands. The Region experiences moderate
temperature of around 250 oC almost throughout the year. The warm season normally runs from July
to September.

Generallythe Regiorexperiences bi-modalrainfallpattern with longrainshetweenMarch and May

and short rains between November to January. The average annual rainfall varies b&QQseam

and 1800mm.However the averageannualrainfall variesfrom yearto year and between ecological
zones. Moreover, the mountainous 5 topographical nature of the Region affects the patterns of the
rainfall. The eastern parts of Uluguru Mountains receive very high rainfall to 2,850mm annually while
the leeward sides of theseanintains are generally dry receiving rains of less than 600mm per annum.

TheareasexperiencindeastrainsincludeGairoandMamboyadivisionsin the North of Kilosa District

YR b3ISNBY3ISNE RAGAAAZY AYy a2 NP dpddBllyhstbiNiniga RA & ( N
and KilomberoDistrictsin the southern parts is greatly influencedby Mahenge and Udzungwa
mountainrangeswhich have high altitude and harbor dense foresterves.

Soiland DrainageSystem

Soils in the region vagccording to topographical and ecological zones. In the mountainous and hilly
areas the common type of soils found are mainly oxisols which are generally low in nitrogen and
phosphorus. Valley and low lands are generally characterized by alluvial sailsandfertile in

nature. Sandyand clay soilsare commonin woodlandsand grasslandsSoil condition in the region

favors production of various crops like maize, paddy, beans, cassava, species, sweet and Irish potatoes,
amaranths, vegetablesugarcane, simsim, cocoa, cotton, cashew nuts, etc.

‘
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There are about 143 rivers. Several rivers and tributaries originating fromnthumtains cut across
a2NRPI2NRP wSIA2yd ¢KS wSIA2yQa RNI Ayl Iyhlandsa i SY
to lowlands in the valleys. Thmajor rivers among others includdlombero, Ruaha, Wami, Luwegu,

Ruvu, Ngerengere, Mkata, Mkondoa and Mkindo.

RegionalAdministrative Setup

Morogororegionis dividedinto sevenadministrativedistricts,which are further dividedinto wards
and villages.

<Table2-6: AdministrativelUnitsin MorogoroRegion>

Morogoro Municipal

IfakaraTownship 1 19 48
Kilombero 6 31 149
Kilosa 7 40 138
Malinyi 3 10 33
Mlimba 4 16 62
Mvomero 4 30 130
Ulanga 4 21 59
Gairo 2 18 50
Total 32 214 669

(SourceCompileddatafrom Council2021)

LandUsePattern

Morogororegionhasatotal areaof 4,623,005hawhichis equivalentto 4.9%of the total area of
TanzaniaMainland(94,278,40(ha).Most of the total landarea,1,772,59ha(38.3percent) is arable

land used for crop cultivation followed by area used for grazing which occupied an area of 371,537

ha (8.0 percent) andrea coveredbf 2 NS & 6l a4 oonZIHTT 0T dmM LISNOSY G
remaining 2,140,625 ha (46.3 percent of total area) is both covéredater bodies and used for

settlement purposes

<Table2-7: LandUsePatternin MorogoroRegion>

TotalLand Game
pravle(a) | Gazingiia) | ForestHa) |gocergta)

Morogoro Municipal 53,135 11,844
IfakaraTownship (118,471 61,597 7,998 22,889 -
Kilombero 506,750 265,147 36,443 126,630 -
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TotalLand Game
Arable(Ha) | GazingHa) | Forest(Ha) o gergpia)

Kilosa 1,239,370 536,590 261,203
Malinyi 997,990 105,218 20,845 27,993 -
Mlimba 458,800 383,884 3,474 21,029 -
Mvomero 732,500 199,760 0 127,820 -
Ulanga 330,859 97,476 0 3,828 7,970
Gairo 185,130 111,080 41,283 88 -
Total 4,623,005 | 1,772,597 371,537 330,277 7,970

(SourceCompiledDatafrom Council021)

Population Distribution

The 2012 Population and Housing Census shows the total population of Morogoro region we2012
about2.2million. Outof that, 71.3percent(1.5million) wereresidingin rural areas and 28.7 percent

(0.6 million) resided in urban areas. Also the Census results and 2020 population projection shows
that population growth rate of Morogoro regioinom 2012 to 2020 was 3.0 percent. In rural areas,

the population growth rate was 2.1 percent while in urtEeasthe populationgrowth rate was2.9
percent.At district level, KilosaDCis the most populated council in the region with a population of
438175 persons in 2012 and 538,755 pers@@20populationprojections)followed by Morogoro
MCwith populationof 315,866 ir2012 and394,528persong2020populationprojections). The least
population of persons was observed in Malinyi DC asidnga DC both with 114,202 and 151,001
persons respectively in 2012. Their population increased to 142,753 and 188,751 persons in 2020
population projections. Favorable agricultural and livestock keeping opportunities in the region
appears to be main drérs of this change, as population increased with more people migrating from
different places to seek opportunities.

<Table2-8:a 2 N2 3 2 N PopubafbADasyiDtion>

Population(Number)

District SexRatio
Both Sexes Male Female
KilosaDistrict 617,032 308,204 308,828 100
Morogoro District 387,736 192,252 195,484 98
Morogoro Municipal 471,409 226,817 244,592 93
Mimba District 292,536 146,947 145,589 101
IfakaraTown 290,424 141,023 149,401 94
UlangabDistrict 232,895 116,441 116,454 100
Malinyi District 225,126 111,842 113,284 99
Mvomero District 421,741 210,834 210,907 100
GairoDistrict 258,205 125,509 132,696 95
Morogoro Region 3,197,104 1,579,869 1,617,235 98
(SourceTanzaniéBureauof Statistic2022)
10
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2.5 Objectiveand ExpectedOutput and Outcome
2.5.10bjectivesof the Project

Improvingthe level of service
Congestiorreduction

The current KibahaMorogoro section of the existing road (A7) is a single carriageway and passes
through majortowns whichresultsin highcongestionandlow traffic flow. Thisproject willfocuson
examininghow congestionon this highway can be reduced. Someof the options whichwill be
examinedto reducethis congestioninclude analysinghe impact of developing a dual carriageway
and the possibility of bpassing major towns.

Improvedquality of the road in terms of potholesreduction and smootherroad

Thedevelopmentandoperationof the projectwill be undertakenby aprivatesectoroperator, whowill
maintainandrehabilitate theroad duringthe concessiorperiod of the PPPThiswill ensure that the
condition of the road is maintained, resulting in several benefits for its users incluelthgzedvehicle
damageandasaresultreducedvehiclemaintenancecost;reduced accidents caused by potholes and
other road damage.

Improvingthe connectivity
Domestic

This project will improve connectivity within the country which will result in several benefits including
increased domestic tourism due to less travel time; improved trade by reducing delivery times and
increased accessibility to the DSM port.

International

The improved connectivity will further improve trade between the land locked countries (Rwanda,
UgandaZambia, Malawi, Burundi, Zimbabwe and South Sudan) and the international market, which
will ease their access to both imports and exports.

Reducedravel time

Less travetime will leadto increased productivity by the usesthe road.Thiswill resultin reduction

of directandindirect costsasaresultof congestiorandtime wastageon the roads. Reduced delivery

and travel times will also enable business to provide better value and services to its customers. More
businesses will also open ajong the coast due to ease of access to the rest of the country.

2.5.2ExpectedOutcome

From a shorterm perspective, the expected outcome of this project is to reduce traffic congestion
from Kibaha to Morogoro through the implementation of faur-lane dual carriageway toll
expressway (205 km), and promote seempnomic development by ensuring road safety as well as
vehicle operating costs.

In addition, considering from a lorigrm perspective, if the project road is extended to neighboring
countries via Dodomain the future, the project road will becomethe central axis of the national
logistics flow, and Tanzania will become a central country in the East African logidtissry. From
this point of view, it is important to establish a systematic
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implementation plan by establishing an expressway master plan covering the entire of Tanzania to
select project priorities and analyse the adequacy of financial options.

2.5.3Expectedoutputs of the Project

Theexpected outputs of the project will include a modern 4 lanes dual carriageway toll Expressway
with a driving speed of 120km/hr, modern rest areas at intermediate locations along the route, road
service level that meets international standards, interchanged etolling system at entry and exist
points.

2.5.4Beneficiaries

Beneficiarieof the Kibahag Chalinzeg Morogoro TollExpresswaynclude but not limitedto the
following: -

Privateparty will earnreturn oninvestmentandimproveinvestmentprofile.

Road User will save travel time, reduce vehicles operating costs, will have alternative
route, improvesafety anchealth, andmproveaccesdo socialservicesandincreasing
business profit.

Government will improve road services, reduce congesiitcrease governmerasset,
increase revenue, employment, innovation, poverty reduction, improved productivity
and promote economic developments of the nation.

General public benefit from reduced logistic cost, improved access to social services,
employnment and improved social economic activities.

Projectworkerswill benefitfrom employment,training,remunerationand knowledge
transfer.

Theprojectwill increasdandvalueandgiveanimpetusto the realestatesectorin the
surrounding areas.

Theproject will reduce congestion and improve access to neighboring countries of
Kenya, Uganda, Rwanda, Burundi, DRC Congo, Zambia and Malawi hence promoting
investment and trade.

The projectwill be constructed inthe new alignment where community haveproperties and
undertaking economic activities. Therefore, implementation of the project is likely to affect economic
activitiesandpropertiesownedbythe communitysurroundinghe projectcorridor and ecosystem.

2.6 ldentification of Needs

Thedomestictransportationindustry inTanzaniagrew1.7timesin 5 years,from USC2.8billion in
2014 to USD3.8 billion in 2018. Regardingthe mode of transportation, roads play an important
rolein logisticstransportationbasedon the statisticsthat 90%of passengerand 75% of cargo are
transported by road among all modes of transport.

In 2019, the volume of cargo transported by road in Tanzania was approximately 240 million tons, an
increase of more than 5% from the previous yead awer 200 million tons of cargo were transported
using road annually in the last five years. These facts are analyzed that the improvement of road
infrastructure for logistics flow has one of the greatest impacts on the growth of the entire industry
in Tanzania.
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<Table2-6: CurrentStatusand Prospect®f RoadFreightTransportatiorin Tanzania>

_ 2015 2016 2017 2018 2019 2020

Total Volume
(Million Tonnes)
IncreaseRate
(%0)
(SourceKoreaTradelnvestmentromotionAgency DSMbranch)

3.8 41 4.2 5.6 5.8 6.0

In addition, according to Tanzania's Development Vision 2025 and Tanzania Five Year Development
plan, investmentin the infrastructure sector, especiallyroad and rail sectors,is one of themain
concerns of the Government.

Along with the growth of Tanzania's port industry, it is expected that the increase in land logistics
transportation to domestic and neighboring countries will lead to the development of the road
infrastructure industry conecting domestic and neighboring countries in the future. DSM Port
handles 90% of Tanzania's shipping cargo volume, and 32% of customs clearance cargo is to
neighboring countries. Demand for road infrastructure is expected to continue to increase duee to th
continuous increase in land logistics transportation to neighboring countries along with the increasing
cargo throughput in Tanzania. Tanzania is planning and proceeding with a number of projects to
complete road construction with neighboring countries 2025.

The projectroad playsa key rolein transportinglogisticsfrom DSM to neighboringountries and

forms a key axis of logistics movement to inland countries. However, the current improvement of
KimaraKibaha Road (19.7 km) to 8 larggnificantly shifted traffic congestion from the Kibaha to
Morogoro road, which is a single carriage way. This has significantly affected Travelling Time and
Vehicle Operations Costs (VOC). Consequently, causing delays in the transportation of agdricultura
goods and industrial production to reach their destinations in time, increase and unpredictable prices
of goods, and denial of the general public to access social services in time.

Inthisregard the implementationof the Projectisanurgenttaskof the Governmento solve thesocial
andeconomiadevelopmenbbstaclesausedoytraffic congestioronthe Morogororoad.

2.7 Developmentof Options

Within the framework of this project,the TAteam has undertaken aomprehensiveendeavor to
conceptualize and assess a spectrum of options aimed at achieving an optimal blend of technical
prowess and financial viability. These options were diligently compiled and communicated to the CA
through an interim report, signifying a pivotal milestonedar collaborative journey. Following
meticulous evaluation, the most favorable option was discerned and subsequently integrated into
the comprehensive feasibility study.

Yet, our commitment to excellence did not conclude with this initial selection. Thieafdy driven
by an unwaveringdedicationto maximizingproject viability, proceededto meticulously fashiomn
arrayof optionsthat wouldinfusethe projectwith enduringpositivityandresilience. Theulmination
oftheseendeavorsesultedinthe formulationof anoptimalfeasibilitystudyr one that charts a course
for sustained success.

As a testament to our holistic approach, here is a concise overview of the significant technical and
financialoptionsthat the TAteamformulated,scrutinized andevaluated Eachoptionwas
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crafted with an intent to harmonize innovation with pragmatic feasibility, fostering an environment
where calculated risks lead to promising outcomes.

EnhancingAccessibility anddptimizingTraffic Demand

In the realm of infrastructure development, the dual aspirations of augmenting accessibility and
harnessing the potential of traffic demand stand as foundational pillars of progress. This strategic
endeavomot only strengthensconnectivitybut alsoservesasa catalystfor economic prosperity and
societal advancement.

The placement of interchanges is an intricate decision, intricately intertwined with the roles they play
in the broader landscape. For rural expressways that bypass smaller commuaitigisgular
interchange may fulfill the region's needs, while more sizable communities might necessitate the
establishment of multiple interchanges. The precision in pinpointing the ideal interchange locations
pivots on the unique requisites of each commity.

While the specifics of each situation underscore their individuality, an overarching principle guides
this intricate decisiormaking process. It is recommended that an interchange be strategically
positioned along a major thoroughfare, one thatlds a pivotal role within the locabad network.
Thisstrategicpositioningalignsharmoniouslywith a broaderobjective:the optimization of traffic
distribution.

Placing an interchange along a prominent roadway with substantial significance in thie loc
infrastructure sets in motion a cascade of advantages. Traffic movements are streamlined, facilitating
efficienttransitandheighteningaccessibilityo vital destinations.Thissymphonyof connectivity not

only fulfills the immediate needs of commuieis but also fosters the framework for a sustainable
transportation ecosystem.

Amidst the diverse intricacies of each locality, a steadfast aspiration remains constant: the creation
of an infrastructure that seamlessly synchronizes transportation with conity requisites, fosters
operational efficiency, and ultimately contributes to a cohesive and flourishing urban fabric.

In consonance with these principles, the TA has advocated for the incorporation of an additional
interchange, identified as the Bwawalriterchange (Bwawani IC), as Option 1. This proposition,
grounded in a comprehensive review of the optimal intersection intervals, seeks to elevate project
efficiency and enhance user convenience, thereby augmenting accessibility to the local community.
The inclusion of Bwawani IC (Option 1) effectively reduces the maximum interchange interval from
the original 68.6 km to 35.2 km, significantly amplifying the expressway's accessibility.

While this proposed additional interchange entails an incrementaltcocison cost of approximately

40 billion TZS, the ensuing benefits are projected to outweigh this investment. Forecasts indicate a
prospective upsurge of about 1,300 vehicles per day in traffic flow, an enhancement that is
anticipated to bolster the oveth financial viability of the project. The culmination of these
considerations is illustrated in Chapter 3, Technical Assessment.

Approaches for Ensuring Financial Affordability

In the dynamicrealm of infrastructure development,achievingfinancial affordability standsas a
pivotal cornerstone. Our mission is moeticulously construct strategies that not only ensure fiscal
viability but also make the project appealing to investors across the spectrum.

To fulfill this imperative, we arengaged in the meticulous formulation of options, each meticulously
designed tostrike a delicatebalancebetween financial prudencandinclusivity.
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Theseptionsencompassaspectrumof considerationstangingfrom fundingmodelsandcostsharing
mechanisms to revenue projections and risk mitigation strategies.

Our approach entails a comprehensive evaluation of various scenarios, accounting for diverse
economic variables and stakeholder expectations. These options are not mere flran@saucts;

they represent a fusion of thoughtful planning, practicality, and a steadfast commitment to upholding
the project's affordability.

MaximizingProjectEfficiencythrough SizeOptimization

Drawing from the traffic demand projectiom®nducted by the Technical Advisor (TA), it has been
discernedhat the anticipatedfuture traffic volume forLot2 will be lesghanthat of Lot

1. This shift is attributed to the redistribution of traffic flow from Chalinze to Arusha. This adjustment
in traffic patterns has consequently impacted the financial viability of the project, prompting the TA
team to conduct a comprehensive-exaluation of the project's scope.

To enhance the financial feasibility of this project, the TA team has undertakeical @ssessment,
identifying sections of the expressway that exhibit financial vulnerabilities. These are sections where
toll revenues are notably lower in comparison to construction costs. Subsequently, the team
evaluated the potential impact on the tenltal functionality of the highway resulting from the
exclusion of these financially weak sections. This rigorous evaluation has led to the development of
strategic options aimed at addressing thedmllenges.

This analytical process culminated in a conicated focus on the Morogoro bypass section (from
Morogoro IC to Sangasanga IC). This section emerged as a point of scrutiny due to the projected traffic
volume being significantly lower in comparison to the construction costs, thereby compromising the
project's financial sustainability. In response, the TA team formulated and reviewed distinct options
for the Morogoro bypass section, all aimed at safeguarding the project's affordability.

Theoptionsfor the MorogoroBypassectionare asfollows:

Option1: Maintainthe existingdesignasa4-lanehighway.
Option2: Downsizdo a2-laneconfiguration.
Option3: Excludghe Morogoro Bypassectionfrom the project.

After conductinga thorough analysisof these three options, it was concludedthat even if the
Morogoro Bypass section were to be downsized to two lanes (option 2), achieving financial stability
remained unattainable. Consequently, the TA team recommended the exclusion of the Morogoro
Bypass from the project, a recommendation that reeeiapproval from theCA.

However,while the removal of the Morogoro Bypassvas a result of its financialinfeasibility, it is
important to note that from a technical perspective, this section holds significant importance in
dispersingconcentrated traffic within downtown Morogoro. Recognizing this, TA advised the CA to
consider carrying out the Morogoro Bypass using government funding.

Ultimately, the decision to exclude the Morogoro Bypass has significantly contributed to ertbigring
project's financial robustness.Further insightsinto this evaluation can be found in Chapter 3,
Technical Assessment.
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Enhancinghe Precisionof TrafficDemandForecasting

The traffic demand forecasting model is intricately tiedte nuances of planning, and it is imperative
to underscore the importance of comprehensive planning integration when undertakarfic
demandforecasting.Ensuringthat all pertinent transportation and urban development plans are
seamlessly integratedio the forecasting process is essential. Furthermtireinclusionof plansthat
arenotonlytheoreticallyfeasiblebut arealsoactively progressing within the comprehensive planning
framework can yield more precise and pragmatic traffic demfanelcasting outcomes.

The selectiomnd applicatiorof aviableplanfrom amultitude of proposedor ongoing plans demand
significant time and effort. Moreover, altering an established traffic demand forecasting model is a
task thatnecessitates both diligence and time investment.

However, the TA team has been attuned to the ongoing EPC+F project and the potential expansion
of the project road to Dodoma. Envisioning the extension of this project's expressway to Dodoma
holds the promie of connecting with the ArusHdibayaKongwa route, which is concurrently
progressing under the EPC+F initiative. In such a scenario, a substantial portion of traffic previously
dispersed from Chalinze to Arusha could potentially be absorbed by thisdederxpressway.

TA has recognized this potential and subsequently developed a traffic demand forecasting option that
accounts for this scenario. The estimated toll revenue derived from this specific ttaffiand
forecastingoption is presentedwithin this feasibilitystudy report asone viable option for financial
analysis.

If these assumptionsfind validation by the CA, any resultant alterationsto the traffic demand
forecasting outcomes will be duly incorporated into the final feasibility stuegort. This
demonstrates our commitment to a responsive and informed decisi@king process, aligned with
the dynamic shifts within the realm of transportation planning and execution.

Optionfor PaymentMechanism

During the Interim Report stage, amnnuity/availabilitybased payment mechanism was
recommended. The Interim Report did not provide any details with respect to the structure or
adjustment mechanismof the payment mechanism,as these are developed during the RFP
documentation stage.

Asthe chosenpaymentmechanismcanseverelyimpactthe affordability of the projectto the GoT/
TANRAOD$)e TransactiorAdvisorhasconsideredvariousapproachego the payment mechanism
as part of this Feasibility Study.

As a base, the Transactigkdvisor assumed the payment mechanism of the Lot 1 procurement
documentation whereby the Private Party is entitled to annual adjustments to ioftation and
changesto the USDexchangerate on any USDdebt repaymentsfor aslong as the USD debt is
outstanding.

As part of the approach to ensure financial viability, the Transaction Advisor will consider alternate
approaches to the payment mechanismarder to determine the most affordable solutida the
GoT/TANROADHiswill betestedaspartof thesensitivityanalysisn Chapter @Financiahssessment)
andAnnexure (Valuefor Money Assessmen@ndwill be presented to the CA for the selection of an
optimal solution.

Korea Expressway 5l wewous . - _ X
il Bl HAN A K1) Maynard - @ =2



===========

A1 b s

e,
FEASIBILITYSTUDYREFREIR
KIBAHAMOROGOROEXPRESSWAXI205

UNDERTHEPUBLICANDPRIVATEPARTNERSHIP(PPP)ARRA

2.8 ProjectAdministrationand Institutional Capability

TANROADS has set up a project team in accordance with the requirementst laithe PPP Acind
RegulationTheparticularsof the projectteam, headedby the projectofficeris shown intablebelow,

and will be responsiblefor deliveringthe project in accordancewith the PPPAct. As part of
accountability, the project officer is responsible for keeping internal stakeholders appropriately
engaged and informed and as such, formal minute meetings with set agendas and actiobsdrave
maintained for all key project communications.

<Table2-10: PPRProjectTeam(asper PPPAct Requirement)>

Requirement Role Designate
Accogntmg T Appointteam, sign PPF_’a_g.reement& take ExecutiveOfficer
Officer full responsibility
. . 1 Manage procurement & performance of
ProjectOfficer privateparty PPPManager
PPRVianager Eng ElibarikiC.Mkumbo
DeskOfficer
HighwayProjectEngineer
Contracting StructuralProjectEngineer
Authority
PPP ProjectLegalAdvisor
Management ProjectEconomidAdvisor
Team
PPRCentre
Ministry of Finance
Ministry of Worksand Transport(Works)
TheOfficeof Attorney General
Transaction 9 Supportthe ProcuringAuthority in the CHEIENgineering
Advisor developmentof the project Consortium

Theprojectofficerwill managethe procurementprocessandensurethat the privateoperator who is

selected is capable of operating as per the expectations particularly with regadidivering the

complex construction program and operating the expressway in accordance to the concession
agreement provisions. TANROADS is also working collaboratively with the PPP Center, Ministry of
Works and Transport, Ministry of Finance and Planting,t ! YA G yR GKS 1 GG2NYyS
review key documents at major milestones of procurement such as prequalification, concession
signing and prior to financial close.

For the procurement phase, TANROADS is being supported by the transactionsadRast financial
close, a dedicated TANRAODS projects team supported by an Independent Enginaercgect
implementationunitwill ensureconstructionandsubsequenbperationsproceed as per expectations.

The institutional capability ahstitutions that are either directly affected by or will have an interest
in the project are shown in the following table.

17
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<Table2-11: Institutional Capability>

Stakeholders “ Responsibility

Ministry of Worksand MinistryunderwhichTANROADS

Transport ProjectSponsor reports to
Ministry of Financeand : Will provideall Governmeniof
. ProjectGuarantor .
Planning Tanzania guarantees

Tanzania National Roads ContractingAuthority ~ Will enterinto a contractfor the
Agency(TANROADSHQand (CA) project with successfudoncessionairt
Pwani Region

Bankof TanzanigBoT) Regulator FinanciaRegulator
National Environmental Ensuringhat t_he prOJectsatlsflesal_I
: Regulator regulatedenvironmental and socia
ManagementCounci{NEMC) S
regulationsin the country
TanzaniagRuralandUrban May needto realignor relocatesome
Roads Agency (TARURA) AffectedParty of its roads to cater for the project
RoadFundBoard InterestedParty Fundingof road projects
Attractingforeigninvestorsinto
Tanzania.
TanzanidnvestmentCentre InterestedPart Provide investment information.
(TIC) y Provideguidanceon Tanzaniaregal,
tax and other related information tc
investors.
. . — Regionabovernmentadministration.
PwaniRegionalCommissione| : L .
. AffectedParty Projectareaiswithin regional
(RC)YOffice :
boundaries.
: Regionajovernmentadministration.
Morogoro Regional . S .
e : AffectedParty Project area is within regional
Commissione(RCYOffice .
boundaries.
Districtgovernmentadministration.
ChalinzeDistrict Council AffectedParty Project area is within District
boundaries.
Districtgovernmentadministration.
Morogoro District Council AffectedParty Projectareaiswithin District
boundaries.
Municipalgovernment
- administration.
Morogoro UrbanDistrict AffectedParty Projectareaiswithin regional
boundaries.
Mlnls_try of HomeAffaws AffectedParty Projectareatraverseghroughprison
(Kingolwira Prison) area.

WEPZENTE EIEE =TTy Have infrastructurén the project

Company_lmlted(TANESCO, AffectedParty areawhichmayneedto beeither
HQ, Pwani and Morogoro
. protected or relocated
Regions
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Stakeholders “ Responsibility

DaresSalaamWater Supply
and Sanitation Authority
(DAWASA)Chalinze
Morogoro Water Supplyand
Sanitation Authority
(MORUWASA)
Rural Water Supply and
SanitationAgencyMvomero
(RUWASAVvomero

TanzanigZambiaPipeline
Limited (TAZAMA)

TanzanigRailwaysCorporation
(TRC)

WamiRuvuWater Basin
Offices

Tanzanid-orestServices
Agency (TFS)
Tanzania Wildlife
ManagementAuthority
(TAWA)

PublicPrivatePartnership
(PPP)teeringCommittee

PlanningCommission

Ministry Transportation

Officeof the Attorney General
(OAG)

RegulatoryAuthorities

TrafficPolice

Immigration Department

Korea Expressway ? AN
oo

nnnnnnnnnnn Corporation

AffectedParty

AffectedParty

AffectedParty

AffectedParty

AffectedParty

AffectedParty
AffectedParty

AffectedParty

Regulator

InterestedParty

InterestedParty

InterestedParty

Regulator

InterestedParty

InterestedParty

HANAw 1Mot @ e

Have infrastructurén the project are:
whichmayneedto be either
protectedor relocated
Haveinfrastructurein the project are:
whichmayneedto be either
protectedor relocated
Have infrastructurén the project ares
whichmayneedto be either
protectedor relocated
Have infrastructurén the project ares
whichmayneedto be either
protectedor relocated

Have infrastructure in the form of
both SGRIndMGRrail infrastructure
in the project area which may nee
to be protected
Capableof givingguidanceon aspects
of water
Have a forest in theroject area anc
will giveguidanceon aspectf fores
Havea Wildlife areain the project
areaandwill giveguidanceon the
implementationof the project.
Reviewingandapprovingproject
feasibilitystudy,detailedproject
report and design, selection of
preferredbidder.
Providing recommendations that
influenceapprovals processes for
developments|anduseplans,and
infrastructureinvestmentsamong
other duties
Responsible for Transport Policy
PlanningandCoordinatiorfunctions
aswell asoversightof Infrastructure
deliveryandassetmanagement
To vet PPP Agreement and issues |
opinionin regardto the project.
Toregulateserviceaandstandards.
OSHA to enforce compliance of
healthandsafetyissuesat working
places.

Enforcemenbf traffic safety

Immigrationprocedures

19
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Stakeholders Responsibility

Ministry of Health InterestedParty Controlcommunicableliseases

TAZARATAZAMAand TPA Affected/Interested Sharing:_ommoninteres_tsduring
and ATCL Part preparationandexecutionof the
y expresswayroject.
Provideguidanceontaxrelated

TanzanigRevenueAuthority mattersduringexecutionof the

(TRA) InterestedParty expressway project, Customs
clearance
PublicPrivatePartnership InterestedParty PPPagreements and advice PPP
(PPP) Centre SteeringCommitteeaccordingly.
Professional Regulatory CRB Forregistrationof Contractors
Bodies and projects as well as monitoring

/ 2y G NI OG2NR&a LISN

InterestedParty AQRBRegistratiorof Architectsand
Quantity Surveyors

ERB Registratiorof Engineersand
monitor performanceof Engineers
Eiizl:;igzggﬁg;g%nzz% InterestedParty Responsibléor businesgegistration
Sensitizatiorandawarenesgreation
to the publicandissuancef building
AffectedParty  permit, land acquisition, royalty
collection and collection of revenue
at busstands.

LocalGovernmentAuthority
(Municipal Council)

ST @ LT AlEE: e Forlandissuessettlementandgrant

Human Settlements InterestedParty . )
Development(MLHHSD) certificateof the right of Occupancy
Financialnstitutions, Social Responsibléor providingfinancial
SecurityFundsandInsurance InterestedParty  supportstowardsproject
Companies implementation
Tenants/Business InterestedParty Involvein sharingexperienceand

Owners/airlines giving advices on the project

TosupportPPRprojectsand Capacity

DevelopmentPartners InterestedParty building
GeneralPublic InterestedParty Keystakeholderand Beneficiariesf
the Project
ConsumelAssociation§LATR, Toadvocatenterestof transporters
Consultative Council, TATO, InterestedParty and related stakeholders.
TABO/etc.)

Haveinfrastructurein the project arez
AffectedParty  whichmayneedto be either
protectedor relocated

Tanzanidl elecommunication
Company Limited (TTCL)
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Location(km) Length(km) CBRiesign Subgradeclass

Sectionl 78.8t0 84.8
expan5|
vesoils
Section2 84.8t0 92.8 8 16.7 S15
Section3 92.8t0 110.8 18 7.4 S7with
someproblem
soils
Section4 110.8t0 112.8 2 52.4 S15
Section5 112.8to 146 33.2 7.3 S7
Section6 146to 156 10 15.7 S15
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Section7 156t0 162 S3with
someproblem
soils

Section8 162to 166 4 20.5 S15

Section9 166to 175 9 10 S7

Section10 175to0 190 15 21.4 S15

Sectionll 190to0 193.732 3.732 8.5 S7
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F el a8 NBAIFRS y b DZ ¥ 8 RANPAGE ZSAYNEINS CBA (RddBEE H
Length WelghtedDI
I-
1 78.8t0 84.8 27¢29 Potentiallyexpansive

Low strength

2 101.8t0 103.8 2 1¢3 38 .
andpotentially
expansive
3 157to 159 2 3¢6 21¢ 29 Potentiallyexpansive
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Location(km) Quality = Quantity, m?

4. 7kmfrom Msolwag

BPO6/ KI y 3 Q2 87+100RHS Msogajunction G25 1,310,000
alongTanzam Highway
BPO5Gezaulole  97+600RHS  -okmirom . G25 2,100,000
Uben&Zomozi
BP04 Maseyu 124+000LHs  2°0mfrom G25 675,000
proposedoad
BPO3Lukonde/Mikese 139+800LHS  OXmfrom G25 450,000
Tanzarhighway
BP02 Mwidu 105+700RHS  2-okmfrom G45 324,000
Tanzarhighway
BPO1Mzumbe 190+000RHg 2-okmfrom G25 300,000
Mzumbgunction
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TestDescription CMLReference International Standard

LiquidLimit CML1.2 BS1377: Par2 ¢ 1990

PlasticLimit and PlasticityIndex CMLL.3 BS1377:Part2 ¢ 1990
LinearShrinkageand Shrinkage_imit CML1L.4 BS1377:Part2 ¢ 1990
ParticleSizeDistribution (Wet sieving) CMLL.7 BS1377:Part2 ¢ 1990
Compaction(BSHeavy) CML1.9 BS1377: Pard ¢ 1990
CBRthree-point method) CML1.11 BS1377:Part4 ¢ 1990

Bulk Densityand ParticleDensity CML2.2 BS812:Part2 ¢ 1995
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. Grading LL| PL| PI | Pw | LS| MDD |OMC CBRat %MDD Swell|  AASHTO
Location GM GC 3 L
28 5 2 | 0.425] 0.075 % | % | % | % | % | kg/m % | 90 93 95 g, | classification

79+000 | 100 | 98 | 96 | 87 | 42 | 075 | 127 | 55 | 24 | 31 | 270 12 | 1903 | 13 2 3 5 0.4 A7-6(7)
80+000 | 100 | 98 | 97 | 90 | 78 | 035 | 98 | 56 | 24 | 32 | 288 16 | 1985 | 11 2 3 3 0.7 | AT7-6(25)
81+000 | 100 | 100 | 100 | 95 | 90 | 0.15| 50 | 51| 22 | 29 | 276 | 14| 1870 | 98 | 2 2 3 08 | AT7-6(28)
82+000 | 100 | 80 | 64 | 59 | 51 | 1.26 | 328 | 48 | 26 | 22 | 130| 14 | 1998 | 11 3 5 9 0.6 A-7-6(8)
83+000 | 100 | 100 | 100 | 85 | 49 | 0.66 | 150 | 40 | 20 | 20 | 17.0| 12 | 1990 | 15 5 12 | 01 A6 (6)
84+000 | 100 | 100 | 99 | 90 | 84 | 027 | 100 | 38 | 13 | 25 | 225| 13 | 2008 | 12 1 2 4 0.5 A6 (19)
85+000 | 100 | 99 | 98 | 93 | 85 | 024 | 69 | 45| 22 | 23| 214 | 12| 1966 | 85 | 2 4 5 1.2 | A7-6(20)
86+000 | 100 | 96 | 85 | 44 | 28 | 143 | 538 | 39 | 18 | 21 | 92 | 11| 1990 | 10 | 12 17 22 | 07 A-2-6 (0)
88+000 | 100 | 52 | 45 | 21 9 | 225| 411 | 18 | NP | NP| 00 | 9 | 2210 | 8 18 25 48 | 03 A-1-a(0)
90+000 | 100 | 100 | 99 | 75 | 49 [ 077 | 250 | 34 | 19 | 15| 11.3| 10 | 2109 | 12 2 6 10 | 02 A6 (4)
92+000 | 100 | 100 | 100 | 76 | 21 | 1.03| 240 | 30 | 11 | 19 | 144 | 12 | 2112 7 12 18 | 06 A-2-6 (0)
94+000 | 100 | 99 | 93 | 78 | 42 | 087 | 218 | 34 | 16 | 18 | 140 | 8 | 1986 3 8 11 | 0.08 A6(3)
96+000 | 100 | 100 | 100 | 68 | 43 | 0.89 | 320 | 27 | 14 | 13| 88 | 7 | 2076 | 85| 5 9 12 | 04 A6 (1)
98+000 | 100 | 100 | 100 | 83 | 49 | 068 | 170 | 42 | 21 | 21 | 174 | 7 | 1985 | 10 2 5 9 0.6 A-7-6 (6)
100+000 | 100 | 100 | 100 | 87 | 36 | 077 | 130 | 38 | 16 | 22 | 19.1 | 12 | 1978 | 12 5 13 | 03 A6(2)
102+000 | 100 | 96 | 93 | 65 | 38 | 1.04 | 336 | 57 | 12 | 45| 293 | 15| 1992 | 95 | 1 4 1.3 A-7-6(8)
103+000 | 100 | 98 | 97 | 72 | 37 | 094 | 274 | 39 | 13 | 26 | 187 | 12 | 1975 | 9 12 | 0.07 A6 (3)
104+000 | 100 | 100 | 99 | 66 | 22 | 113 | 340 | 21 | 11 | 10| 66 | 6 | 1870 12 1.2 A-2-4(0)




FEASIBILITYSTUDYREFER
KIBAHAMOROGOROEXPRESSWAKNK205

UNDERTHEPUBLICANDPRIVATEPARTNERSHIP(PPP)ARRAI

| cation Grading e | oe LKL PL| PI| Pw | LS| MDD |oOMC CBRat %MDD Swell | AASHTO
28 | 5 | 2 |0425]0075 % | % | % | % | % | kgm® | % | 90 [ 93 | 95 | | cassiication
106+000 | 100 | 100 | 98 | 75 | 28 | 099 | 250 | 19 | NP | NP| 00 | 2 | 1890 | 12 | 12 | 19 | 32 | 009 | A24(0)
108+000 | 100 | 88 | 75 | 53 | 45 | 127 | 414 | 28 | 12 | 16 | 85 1970 | 9 | 5 7 12 | 02 A6(3)
110000 | 100 | 99 | 99 | 83 | 52 | 066 | 168 | 23 | 8 | 15| 125| 9 | 2024 | 8 | 3 7 13 | 11 A6 (3)
112+000 | 100 | 99 | 98 | 57 | 13 | 132 | 426 | 27| 17 | 10| 57 | 7 | 1932 | 12 | 13 | 18 | 37 | 06 | A24(0)
114+000 | 100 | 98 | 93 | 63 | 43 | 101 | 363 | 28 | 12 | 16 | 101 | 4 | 1980 | 96 | 1 2 4 | 13 A6 (2)
116+000 | 100 | 100 | 99 | 71 | 49 | 081 | 290 | 37 | 21 | 16 | 11.4| 8 | 2045 | 7 | 11 | 14 | 23 | 004 | A6()
117+000 | 100 | 98 | 87 | 63 | 45 | 1.05| 363 | 28 | 11 | 17 | 10.7| 9 | 1990 | 85 | 6 15 | 18 | 003 | A6(3)
118+000 | 100 | 100 | 100 | 77 | 30 | 093 | 230 | 21 | 10 | 11 | 85 | 14| 1996 | 85 | 12 | 16 | 24 | 017 | A26(0)
119+000 | 100 | 99 | 98 | 77 | 49 | 076 | 228 | 31 | 12 | 19 | 146 | 10 | 2022 | 11 | 3 9 13 | 009 | A6()
120+000 | 100 | 100 | 99 | 86 | 52 | 063 | 140 | 43 | 22 | 21| 181| 10| 1997 | 9 | 3 12 | AT76(7)
121+000 | 100 | 99 | 97 | 89 | 75 | 0.39 | 109 | 44 | 26 | 18 | 160 | 12 | 1951 | 8.2 05 | A7-6(13)
122+000 | 100 | 100 | 100 | 87 | 80 | 0.33 | 130 | 35 | 19 | 16 | 13.9| 10 | 1860 | 95 | 13 | 19 | 32 | 004 | A6(11)
123+000 | 100 | 100 | 84 | 63 | 37 | 1.16 | 370 | 32 | 15 | 17 | 107| 9 | 1895 | 95| 6 11 | 16 | 023 | A6()
124+000 | 100 | 97 | 95 | 71 | 53 | 0.81 | 281 | 48 | 24 | 24 | 17.0| 13 | 1806 | 13 | 3 4 8 | 06 | A76(9
125+000 | , 7| 99 | 97 | 90 | 41 | 072 | 99 | 42| 26 | 16 | 144 | 13| 1845 | 10 | 5 8 12 | 03| AT76(Q)
126+000 | 100 | 95 | 94 | 80 | 60 | 0.66 | 190 | 38 | 24 | 14 | 11.2| 10 | 1905 | 12 6 13 | 02 A6 (6)
127+000 | (| 97 | 93 | 58 | 36 | 113 [ 407 | 37 | 16 | 21 | 122 11 | 1870 | 11 13 | 18 | 08 A6 (2)
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| cation Grading o | e | LLl PL| Pl | Pw | LS| MDD |oOMC CBRat %MDD Swell | AASHTO
28 | 5 | 2 |0.425]0075 % | % | % | % | % | kgm® | % | 90 | 93 | 95 | , | classiication

128+000 | , 7| 100 [ 100 | 90 | 51 | 059 | 100 | 34 | 24 | 10 | 90 | 4 | 2115 | 68 | 8 14 | 17 | 03 A4 (2)
129+000 | , | 100 | 100 | 87 | 69 | 044 | 130 | 36 | 21 | 15| 131 9 | 1990 | 12 5 9 | 13 A6 (8)
130+000 | | 100 | 99 | 89 | 62 | 050 | 110 | 36 | 19 | 17 | 151 | 7 | 1960 | 11 | 3 6 11 | 01 A6 (8)
1314000 | 100 | 99 | 98 | 89 | 44 | 069 | 109 | 41 | 22 | 19 | 169 | 11 | 1880 | 115| 5 14 | 03 | A7-6(4)
132+000 | , 7| 97 | 96 | 83 | 51 | 070 | 165 | 39 | 26 | 13 | 108| 95| 1906 | 13 | 4 11 | 03 A6 (4)
133+000 | , | 99 | 96 | 87 | 42 | 075 | 129 | 30 | 15 | 15| 131 7 | 2045 | 9 | 3 8 10 | 02 A6 (2)
134+000 | | | 99 | 96 | 8 | 63 | 055 | 139 | 16 | NP | NP| 00 | 4 | 2120 | 11 | 9 12 | 21 | 03 A4 (0)
135+000 | , 7| 94 | 91 | 83 | 61 | 0.65| 160 | 29 | 13 | 16 | 133| 10 | 2210 | 12 | 5 10 | 13 | 025 | A®(6)
136+000 | | 100 | 100 | 78 | 56 | 066 | 220 | 37 | 16 | 21| 164 | 9 | 2110 | 105| 5 11 | 13 | 017 | A®6(8)
138+000 | 100 | 200 | 99 | 76 | 38 | 0.87 | 240 | 32 | 21 | 11 | 84 1885 | 125| 9 13 | 34 | 02 A6 (0)
140+000 | , 7| 99 | 94 | 56 | 17 | 1.33 | 436 | 23 | NP | NP| 00 2035 | 95| 5 12 | 33 | 025 | A24(0)
142+000 | | 100 | 99 | 8L | 58 | 062 | 190 | 41| 21 | 20 | 162 12| 1986 | 10 | 2 3 7 | 01| A76(9
144+000 | || 100 | 100 | 74 | 41 | 085 | 260 | 27 | 19 | 8 | 59 | 5 | 1995 | 10 | 3 12 | 22 | 02 A4 (0)
146+000 | , 7| 100 | 99 | 77 | 35 | 089 | 230 | 28 | 16 | 12 | 92 | 4 | 2010 | 7 | 5 12 | 19 | 04 | A26(0)
148+000 | , | 100 | 100 | 79 | 23 | 098 | 210 | 13 | NP | NP| 00 | 14| 2046 | 5| 12 | 18 | 36 | 001 | A24(0)
150+000 | 100 | 1200 | 100 | 89 | 55 | 056 | 11.0 | 28 | 15 | 13 | 11.6| 10 | 2160 | 55 | 4 7 14 | 035 | A6
152+000 | ,"| 100 [ 100 | 75 | 10 | 115 | 250 | 18 | NP | NP| 00 | 14| 2150 | 8 | 13 | 18 | 39 | 01 A3(0)
154+000 | | 100 | 100 | 87 | 33 | 080 | 180 | 32 | 21 | 11| 96 | 5 | 2100 | 12 | 5 12 | 18 | 05 | A26(0)
156+000 | ;| 100 | 98 | 77 | 22 | 103 | 230 | 12 | NP | NP| 00 | 3 | 2045 | 12 | 12 | 17 | 40 | 08 | A24(0)
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| cation Grading e | oe LKL PL| PI| Pw | LS| MDD |oOMC CBRat %MDD Swell | AASHTO

28 | 5 | 2 |0425]0075 % | % | % | % | % | kgm® | % | 90 [ 93 | 95 | | cassiication
157+000 | | 100 | 99 | 74 | 45 | 082 | 260 | 46 | 14 | 32 | 237 125 1887 | 11 | 2 4 5 | 08 | A76()
158+000 | , 7| 98 | 95 | 76 | 37 | 092 | 235 | 46 | 27 | 19 | 144|129 1940 | 14 | 2 6 12 | 074 | AT76(2)
159+000 | , | 100 | 99 | 93 | 64 | 044 | 70 | 57 | 22 | 35 | 326 |143| 1789 | 17 | 0O 1 2 | 03 | AT76(20)
160+000 | 100 | 99 | 98 | 87 | 64 | 051 | 129 | 45 | 24 | 21 | 183 | 85| 1897 | 13 05 | A7-6(11)
161+000 | | | 100 | 100 | 88 | 42 | 070 | 120 | 34 | 14 | 20 | 176 | 95| 1887 | 11 | 2 11 A6 (3)
162+000 | , 7| 100 | 99 | 80 | 51 | 0.70 | 200 | 37 | 16 | 21 | 168|114 1960 | 7.9 | 1 3 6 | 095| A®6(6)
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Location

79+000 2 31 87 42 27.0
80+000 2 32 90 78 28.8
81+000 2 29 95 90 27.6
84+000 1 25 90 84 22.5
85+000 2 23 93 85 21.4
90+000 2 15 75 49 11.3
98+000 2 21 83 49 174
102+000 1 45 65 38 29.3

EHE;L Korea Expressway [Ty - lvv” Maynard REX
........... crsmar ] s HANA.q W) Maynard @ (G - .



FEASIBILITYSTUDYREREIR
KIBAHAMOROGOROEXPRESSWAKHK05

UNDERTHEPUBLICANDPRIVATEPARTNERSHIP(PPP)ARRA

Location

0.425 0.075
114+000 1 16 63 43 10.1
121+000 1 18 89 75 16.0
142+000 2 20 81 58 16.2
157+000 2 32 74 45 23.7
158+000 2 19 76 37 14.4
159+000 0 32 93 64 32.6
160+000 1 21 87 64 18.3
161+000 2 20 88 42 17.6
162+000 1 21 80 51 16.8

[ Fo2NXG2NE (Sad NBad#A 1a aKz2g LINBaSyOoS 27
[2y3SaGaiNBioOKSa o0SAy3a 60SGsSSyY

Foel onf gBYS O IMRRS/YEL K F 06 #aai NByZNitKa b

SI\ Start End Length(km)

1 79+000 81+500 25

2 83+500 85+500 2.0

8 89+000 91+000 20

4 97+000 99+000 20

5 101+000 102+500 15

6 113+000 115+000 20

7 120+500 121+500 1.0

8 141+500 143+000 20

9 156+500 162+000 55
{ Ay (KSasS aSOuAizya akKz2dZ R 0SS NBY2OSR
I : 0K adaidrotsS FAEE F2{t26SR o0& )
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Fel o /B2 O GANKES KA DR ﬂNBI(l[ﬁ(ﬁlﬁ]b

79+000 27.0

80+000 32 90 28.8

81+000 29 95 27.6

84+000 25 90 225

85+000 23 93 21.4

102+000 45 65 29.3

157+000 32 74 23.7

159+000 35 93 32.6
9EGSYRSR Ay@SadAadariarazya 6SNB O2yRdz0GSR G2
GKSaSaz2Aaftae ¢KS Ay@SadAaararzya AyOfdzRS GSa
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Degreeof expansiveness Methodsfor constructionover expansivesoils

Low q Sealedshoulders
1  Sideslopesshouldbe 1:6 or flatter
T Sealedshoulders
Medium q Sideslopeshouldbe 1:6 or flatter
q Minimum earth coverof 1m
1 Excavatendreplace0.6mof expansivesoils
Hiah q Minimumearthworkscoverlim
g 1  Sideslopel:6or flatter
q Minimum shoulderwidth 2m
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SYGIYIYSYuafZLJS G2 MYc®d 9YolylYSyl akKz2dzZ R o
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NETE Location Length(km) CBRlesign Subgradeclass

Sectionl 79+000t0 85+500 6.5 2 Problemsoil

Section2 85+500t0 88+500 3 12 S7

Section3 88+500t0 104+500 16 2 Problemsoil

Sectiond 104+50Q0 128+500 24 3 S3

Section5 128+5000 146+500 18 3 S3

Section6 146+5000 156+000 9.5 4 S3

Section7 156+000to 162+000 6 1 Problemsoil
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Chai n&gre
{ SOSY &aSOKABFASYISR20da LINPLISNIASE 6SNB ARSyYy (A
GSNBAaA2f 0SSR a (GKSe oSNB OflaaAfTASR | a KIFga
F el o YdzY YR BB SR 2 dAINSRISY¥S@dAm2y a4 h
NETE Location Length(km) CBRlesign Subgradeclass
Sectionl 79+000t0 85+500 6.5 2 Problemsaoil
Section2 85+500t0 92+500 7.0 13 S7
Section3 92+500t0 104+500 12 5 S3
Section4 104+50Q0 1234500 19 7 S7
Section5 123+5000 142+500 19 5 S3
Section6 142+5000 156+500 14 10 S7
Section7 156+5000 162+000 55 1 Problemsaoil
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Estimated)
uantities, m®

Location Offsetdistance(km) Position

4. 7kmfrom Msolwag

1/ KFy3Q 87+100 | MsOl 4218479268202 800,000
Msoga junction
2 Mdaula 9o+00p  O-8kmirom 4159859270073 150,000
MorogoraRoad
3 Mwidu 106+000 2-2kmirom 4000699270073 400,000
MorogoraRoad
41
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4 Gezaulole 118+200 3kmfrom MorogoroRoac 3927929265735 2,100,00(
5 Maseyu  124+000  O-3kmfrom 3844059264000 675,000
roadalignment
g Lukonde/Kir a6, 600 SkmfromDarg 3795509248335 450,000
oka MorogoroRoad
uantities, m
0.2kmfrom
Mikese 137+000 3728579258124 350,000
proposedlignme
nt
. 0.6kmfrom
8  Mkambarani 142+300 : 3690299257106 200,000
proposealignme
nt
2.5kmfrom
9 Lue 18+000  proposedalignment at 3439649247343 500,000
station18+000 Bypass
10 Bwiingu  sg+opp  O-Skmfrom 4188459267093 350,000
proposedlignme
nt
11 Mgama  132+000 O-7okmfrom 3761169261608 350,000
proposedlignme
nt
1o Mzumbe 190+000 ©O-2kmfrom Iringa 3382759236172 250,000
IringaRoa Roadfrom station
d 2+400
2.5kmfrom
13 Mzumbe 190+000 Mzumbejunction ;ﬁj&j&& 300,000
from station25+000
C2tt26Ay3 11 {1 ¢h OflaaArATAOIiA2Y YSiK2RA F2NJ

He ANRdAzZLIE o KSNBlFa (62 ae dNygRa 2@ERE BOY'S HIa R F
GKSYFGSNXRLf a éeyﬂl-xy FTAySa fSaa éﬂKl’]-WI-ybpajzndByF

Name

/ KIhy3Q 65 64 58 45 21 18 21 8 13 4.3 A-2-6
Mdaula 84 73 56 28 16 20 39 25 14 40 A-2-6
Mwidu 86 69 51 30 21 20 41 23 18 9.3 A-2-7

Gezaulole 9% 85 68 50 38 14 38 22 16 6.3 A6
Maseyu 61 50 42 32 14 21 25 14 11 5.0 A-2-6
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Lukonde/Kir

66 54 44 16 4 24 28 11 17 3.0 A-2-6
oka
Mikese 85 76 64 42 21 1.7 32 19 13 9.3 A-2-6
Mkambarani 99 98 97 82 50 0.7 35 17 18 7.0 A-6
Lue 100 98 93 52 16 14 27 13 14 59 A-2-6

Name

Bwiingu 56 46 40 28 9 22 33 20 13 57 A2-6

Mgama 64 47 37 24 13 23 36 19 17 32 A2-6
Mzumbdr 0 e 33 39 15 22 40 18 22 110 A26
ingaRoad

Mzumbe 55 46 39 24 7 23 39 14 25 121 A-2-6

C2tft26Ay3 taS5a OflaaATAQBYAAFABRNAINNDSEHA B S
GKSNBIa Gg2 az2dNDSa oSNBE OfF aaAFTASR & Dnp |
F ¢ o $Yi NBLYNERILKSG NIRA § & & R2TEAND BASKEAIP S &
CBRat %MDD
/ KFy3aQ 2090 9.8 9 15 28 0.1 G25
Mdaula 2230 6.8 13 19 27 0.1 G25
Mwidu 2000 11.0 36 40 47 0.0 G45
Gezaulole 1900 13.4 12 18 25 0.1 G25
Maseyu 2011 12 14 21 30 0.1 G25
Lukonde/Kir 55, 10.6 16 18 31 0.1 G25
oka
Mikese 1880 125 28 40 67 0.0 G45
Mkambarani 1890 10.6 11 16 20 0.0 G15
Lue 2037 10.0 13 18 26 0.0 G25
43
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Bwilingu 1990 11.0 9 14 17 0.1 G15

Mgama 1790 15.8 18 33 48 0.0 G45
 Mzumber 2070 9.0 19 20 22 0.0 G15
ingaRoad

Mzumbe 2030 95 11 19 25 0.1 G25

w2 @R dzNDS a

t 2 0 S WD NBBE SBR Sy (& 1T ISIRE
/ NHza KSRNER O YI-GSNJ\l-té I N
atizySa TFT2NNRO1l TFAtf asoi
glray @8a@l i SRo

RSaFERKe AIONI YS (G SNEd
B NBIdZANBR FT2NJ 02y C
GA2y&a FyR TF2NJ &dzNF I (

/| NHZA KSR NRO]l &l YLX S&a FTNRY GKA& ljdzZt NNEB aAdi
Fff2oAy3GSata 6SNBE OFNNARSR 2dzi 2y GKS &ty
LIN2 LISNIIA Sa o

¢ Sty'S NITS Wil f I dBSNBY RS @ 2 Y R AGUCAERIEYYAR C sl

| 33 NB NHaKIAfpdRS +

I 3 3 NB L3O fiodzS. + 0

[ 21ay 3 StoNT &3&H ! 0

CAGdYBWAYAGR
- WSt I50SAYZSYTRE (1SN 2 NLJG A 2 v
- { 2 RX di2f LIK2 dnyS Roy{ §{&{ &0
KS ljdzZt NNB Aa f20FG§8SR i RBR&AADIS ABMBIF oRryzi. HAN
KISNE & 818 G ¢ T TRASHIGIR 8/1OBNE X | frah /TN { R g SBEFINI yA G S
& EIS NIRSAX Iy MIN2 R | (iKARHEER Y LI25FARY B S RALIEYNI A Of Sa 6 A
Ot SI g 3So

(e

[N

¢ K52 dzKID & S Sdya Sif dzLIONBZAIKSBRNE @d FRA@2 Yy ONFRESLIK I f
G2N] aF2N) OF NA2dza o6dAf RAY3I yYyR NRIFIR LINR2SO0a
Ol y eYASNIRR kbyi n = n 3 B MBzA KISTFNE & 2 @ B & ik | S|FSNEI K& £ dzND S
GSNBGUSAaGSR F2NJ adzAildlroAftAdle Ay oO0AlGdzYAy2dza a&dz

hiGKSNJ 42dz2NDODS&a a al aSédzz [dz2S FyR al Fdz2NHz 4 S
AyO2yaiaNUWzOGA2y 62N]aod

f ¢ ot Y0 NBU/SaWRG LEKNIALINRHLI2 NI Ay3 & (S2R/ S B

TFVdry
TFVsoaked kN 155 160 190 94
Ratio
0,
TF\s0aked/dry % 83 87 86 2
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ACV % 19.6 20.7 175 195
LAA % 28.7 29.2 26.4 30.9
SSS % 2.2 2.7 1.9 4.1
RelativeDensity 2.895 2.848 2.804 2.818
Water Absorption % 0.41 0.35 0.34 0.58

l O0O2NRAY3 G2 tab5axX GKS 33aNB3IrasSa FNRY |[d
0 KSNEB I dzFF #BIY DF dAR & S Vi S yaiSNIdzNF I O A (i ka2 TadSRaA f TSdzNHz

4 2 dzNY2RIA B NB F dzA NP 2S@/&Ei25F [FRRIINF f O B R/ER 2F ww P

| 26 SHRAE (NBIFdzA NBBEGFR L WY GSNALF T a4

{ YR dzNDS &

{FTYR YFOGSNRAIFIfAa FNB NBIJdANBR F2N O2yONBi(iS ¢
FACGSNNXIFGSNRALFEaAad t20SWYNIR I AR YRY A2aNOBIAG SRS N
F2NO2yONBGS 62N)] ao

F el o yWYdzY YR RE ATZ2MIrRISNAI f &4

. Percentage :
Offsetdi . uanti
Location | stancdk passing%)

m) 0.075

1 Misugusugu 17+000 4 99.8 19 2.02 150,000
2 Mpiji 0+000 8 99.1 04 2.16 75,000
3 Vikawe 0+000 10 99.3 0.5 1.93 85,000
4 Vikunge 13+000 2 100 10 1.95 100,000
5 BokoMlemela 4+000 6 100 0.9 2.04 50,000
6 Matuli 79+000 30 99.9 18 2.16 100,000

¢CKAN} RAF K S8 dNDISHK S Of &2 Y L RIEFNT RAWIOA FROMIG A 2
F 3INBIFGSEATFNRY yIGdzNI £ a2dNDSa F2N O2yONBG S
2 b (ENAND S &

2 b (1 ST NU2 v A O NIO i NE LINE 2 BBEHRAGSNEOL NDSE A YAKS R
dzk yiAGEDbISNBYISNE WAGBSNI I LISNBYYAFE &2 dZND
¢KS T2tt26Ay3 OKSYAOLt G(S&aida 6SNB 02y RO
LJ2 (1 S&/AdeNID S O

LIS £ dzS

<] Kt 20\WRISS v
- { dzt LIB2 YISy i

I B O dRIB APSYRI F NE A 2dAND & IANTBILE A DD X &

MEQY BRBY a
OF NNA SR 2dzid wSadz Ga I NB adzyyYl NR a 0 St 2

&
SR 06St2¢6Y
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pH 7.82
Chloridecontent mg/l 92.0
Sulphatecontent mg/| 75.9

Electricalconductivity puS/cm 835

I 002 NRMyYARSGl& 5 L F 2mNilblnO] 2 F O2 yaCMBERS a BB ars 1ot $ié
a2dz2NOS Aa adzaiidlofS F2NJ O2yONBGS 62N aod

h (i KESNIzNIBS & S NJ

5 disa Ol 1RG4 iiySINT AKLINE 2 KIOR @ A1 DR K 4G RYSaNT XizGRFIBSYER!
G0N GSAAO AYOISNBIfa (G2 KIFENBSad NIYAY 61 0GSN Rc
hiKERKa A8 OAFB (1 & BIK NP dz8H & & NALIUIdA] K 20NaR! (P& I{ ¥ R
ahw! 21 {1 0®d¢KS dziAfAdGe o1 GSN) agaitsSvya 6SNB &
a2NRPI2NR 26y P5dzNAyYy T O2yaidiNHzOGA2Yy LISNA2RX |
GFL) 6FGSNI GGl NRA2dza f20F0GA2ya FyR adzal) e K¢

SNAfEAYy3d 02NBK2ftSa a +Fy FEGSNYyLFGAGS &2 dNE
NB O 2 NRIEKSD KBNS | 2 diy&RK | RISAdHiKinp n 2of NBIdEANNE dr® BA v 3
LINE e BBIi ¢

&{ 2 dzNRS &y dzF I @i d&zSBR | f &

al ydzFl OGdzNBR YFGSNAFEA F2NI NBFR O2yaidNuzOGAzYy
SRY

2FT0K24S &a2d2NDS& KIS 6SSy OKSOT1SR

/| SYSyi

/$Y$yé Oy 06S a2dz2NDSa FTNRBY TFLOU2NRSa ftA]1S ¢g
/| SYSylGd hiKSNJ adzLdLdt ASNA fA1S 51y32GS8 OSYSyi
. A G dINSRA G dzY X ¥ B 8z

A G dINBHA (i dzY Xy BE@EDY S Y LI2 BAE B NB ARG INE LISNISRS &

0SOKSOTSR 3 Ayad NBIdZANBYSyiGa FT2N O NR2dza
wSAY T2 NIOSBS Y i

WSAYTF2NOSYSyid aidSSt T2NJ adNHZOGdz2NIY £ g2N) a A&
a0SStx alL {#AMSEINE REOAYWRoF2FR ljdzZl t AGe& NBAYTF2N

3.7.t NBf A ¥FANY A {b aB VRazNIDS @ &

¢ KF &I & NBLE MEBENT A ¥ § MK @eBE2 W2 v 4 A RS BKBANWE

2FTNBFSNBYOSS yIGdNE 2F G(KS #&dildREI NRNB F KR § 9
YIydzd t &1 @OSEAWIOK BA T & IYIARBRKESE2SLAWAIO AGA L 0 AT A G &K
OF NNASR2dzi Ay G(KS SO2yRENDIRWER( 8 & LMD KA B2 NI { 9 F
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3715 N} A {6 B ¥V RAZNIDS @ &
&CA $ RIS &
¢K S SEéNf)Aéé LE: OQyF“zdzoij néfﬁz édzNIZ)Sé 61 a Ozyﬁzd

Az

9y3)\y§$zmma ¥ RAUAD $ KB O NIRMAR a@z&fR?aLdﬂ\l%/SeaZEIS)/S
FaaSaaySyd FyR RSOIFIATSR adaNWSea 2F +ff ONRaaAa
RN} AYIl3S adNHzOGdzZNBad =+ NA2dzd LIR2AAGAZ2Y@&XE 201 0
Odzf @& NK BFISRARNF A REI SYOPDS SydzNI 6 &3 R Sa RIFAL K S
FaaA3yYSyldod 5dz2NAy3d GKS FASER adzNBSesx 3ISYySNI €
adzNpSea 2F ff ONRaaiAyad NAGSNAI &GNBIYRETE LRY
LI- NI X @ @ 1A WIARARTES NI 2 i IKABH IROLQB dizNIA NB ¥ SWIKESIR I G G| | ¢
FG aAdsS KI@S F2NX¥SR oFaia F2NJ GKS LINBf AYAYl NE
¢ KEINBf A ROWIKNME Sy S MISISEe NNMARO2 Yy 44 REWIKES NY &
NEFSNBYOSzylidNB 2F (G(KS aAiadsS FyR GKS NBf SOy
¢CHLyTIFyAlFIdLYBSYGi2NRE F2N) Fff f20FdA2ya 6KAOK N
Sy i A NB LINRLBRRSHS ¥ RE NREP 2\SROINE LI AINGENI A § & BIOGadzNEB &
IAGSREGALZ F SR Ay NBfS@OFyld asSdOirazya |yR LIS
F el od YA YLICR NNER NE OdZ F X & Q&I N DM drfe @SANGEZY @ N2 f 0 B

DischargeCapacityQ (m3/s)
Type
Hw/D=1.00 Hw/D=1.25 Hw/D=1.50
ConcretePipe 1.3xD? 1.9xD?° 2.2xDP°
CorrugatedVietal Pipe 1.1xD? 1.6xD?° 1.8xD?°
BoxCulvert 1.5x B xH® 2.1x B xH-° 2.5x B xH-°

D: diameterof apipe culvert(m) B:width of a boxculvert(m)
H: heightof abox culvert(m) Hw: headwaterheight(m)

3.72DS Y SINGSNIHA BB Y 2 BINT A § & BXO (G dzNB a

& NAR3ISa
LY @AS6 2F GKSANI O2yaidNHOGA 2y maS\ YYLIOANGARIEES &l yKR ¢
NEO2YYSYRSR yR | R2LIRSIRK SN2 NJRdZ & G H & SIa10k NJoizl ¥ ME
O2yBSNAI Yl 6AGK GKSANI O2yaidNHzOGAZY @RFOKWYE lj dzS
LINE &iKB®EBER NI AAOAKOIAIRERT DEMIR YLISHA G y@R82 t AGeaz2o0a |
O2 DR LI NBR (2 AYGSNYylIGA2yLtf O2ydN} OlG2NAO®
¢CKSONSEEG 2 2 MY I 22N RINGE 402 ABIB & S Wik & $taz 6 ©

F ¢l ond /BYdzY Y I NRNERiLIE B 8.2\N\NE R 3 SHKESNE BB B R

Structure Size Span | Location UEIE
Number

MsolwaBridge:30m(L)x 28.3m(W) lnos | K86+928.5
NgerengereRriverBridge1:40m(L)x28.3m(W) = 1nos | K116+140 1

]
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NgerengereRiver Bridge2:100m (kP8.3m(W) | 3nos| K116+335

1
_(l;/lajorBr NgerengerdRiverBridge360m(L)x28.3m(W) = 2nos | K122+510 1

idges
. NgerengereRiverBridge4:100n{L)x28.3m(W) = 2nos | K144+602.5 1
5

Total

&. 2@dz @S NI a
Ly GKA& LINBfAYAYIFINEB RNI}IAYIF3IS adaddzRASa FyR &
0 S Sy INRWHREAS! yRA BRANOKO B dziy 8 ¥ Rzt (| 2 BID £& © noYdLEY
HOPnYIndnY E HOPAYS ndaY E odaYI podanY E HOAYS
G201 € ydzyo SBWAKE ORONVYNIL & 2E Odz GSNI & | NB  LINR LJ2 2
LINE LI2 AaSRSELINBaagl & &@l aRIYNR Nid (SR NESIE R gapi NB (i OK
F ¢l ond MYdZY YR RBIR LIZ2 BB R NBRE&dzA @S NiliyRESNE BB B R

2.0mx 1.0mSingleCell 1
2.0mx 2.0mSingleCell 5
2.0mx 2.0mDoublecells
3.0mx 2.0mSingleCell
3.0mx 2.0mDoubleCells
3.0mx 2.0mTriplecells
4.0mx 2.0mSingleCell
4.0mx 2.0mDoubleCells
4.0mx 3.0mSingleCell
4.0mx 3.0mDoubleCells
5.0mx2.0mTetraCells
5.0mx 2.5mDoubleCells
5.0mx 3.0mSingleCell
5.0mx 3.0mDoubleCells
5.0mx 3.0mTripleCells
5.0mx 4.0mDoubleCells
5.0mx4.0mTripleCells
TOTAL 34

Concretd
oxculverts

P P WO WOWDNE NP ODNPRP P ®

PR OLS

38t NBf AVRRNRE UANDPIRY | f € 24 a

381. I O1 ANR2 dzy R

¢KS OKIFLIGSNI adzyyYl NRI OASNDI GAZ2Y
SEAAGAYANBLRZNI&A YR GFx O2yadz al

NRdzi SO SELINB&agl e adlyRINR (2ff NRIRO aBYK3 & dzN
GKSSELINBaagleod | aSTtdAd RIFGFE Ay (GKAA &aiGdzRé Ay
RFOGFONFAYTFEFEEE YR GSYLISNI G§dzZNBO 1RGO AT WSS RRIN
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GSNBAY & IMNHNISYINBENVARBARY T2NM) KERNRf 28AE T f 2 ldAI
KRNI dzf AORS&aAIYyd hiKSNJI )\)/'-FZNJ{IGAZ)/ adzOK | &

NA BSNKkOKIFyySt O2yRAGAZ2Y A KI & 0SSY2 R2fya AdRSSNS Rizs2
I O0O2NRI yOSiz2 O2yRAGAZ2Yy A | WR uSéé\I(ﬁ\éLdkiMiﬁyba 5 KA OF
wSO2YYSYyRIGAZ2yad FNB YIRS o6FasSR 2y 9YLX2eS)
YSGK2RAZONAGSNRAI YR adGlyRIFINR& FLILXASR Ay (K¢
382¢ SNX¥®WSTSNBYyOS

CKS ¢SN¥a 2F wSKERBIPOZ IGO0 | NBRIj) deNBNT dzf A O aidd
2dzi Fft2y3 GKS NBRRPAS GMBX PoMWK KIyE ALYAIYS 2F RSG SN
Fft22RKk RAAOKINHSAE FONRaa GKS LINRB2SOG NRIFRO

SAGAYLHGSNS FRNY LISNA2R 2F mnann @SEFENE F2NJ 0KS  LIN
02E Odz 0SNIa FyR up @SINB F2N 23KSNI aidNHzOG dzN
adzOK a GKS wldAaz2ylf YSGiK2R F2NJ O fi & vadiyr iyz0 5o ¢
ABSEEMY Y YIRKSE NI yva2A B28IE S| ND KNG div2ONBHE NA OF yCf 22 R a
F2NJ OF GOKYSyida fI NABSNJ KKy wmodn &l 1Y odzi f Sas

P LIRI2MMSY BS a QR IByafiiSto 4 O ARIAUI K& yall | oW B A FAEYA 2SR5 S ¢

I Y RK & RN MPORS (i NHzQIAdDBAY Y YRIED §Fdey2 & (G A Ok KJik A SR
LINEGAAAZ2YT2NI | RSljdzr §S FTNBS 02 NR®

{ddzRé (2LRINFLKAOKE YFILA FyR FSNRIFf LIK2{G23N
0KSFLILINRE GSR | f A 3yaysS pNBBy WRIDANY TIAR2fy k Ayl Sy@aAadie NB
NI2yTOK | NJ O {i § RKGK Aya/ﬁsetué K RK & QK O HBRAGHK (h @ YNSB/1

gAtft0S RSOGSNNYAYSR ot éF“z 2y GKS T @rAftlofS |
FTASEtRAY@SadAaraazya ySOSaal NB
¢Ké Nklzy FF ¥ € NSflﬁxzyaKxLJé |y|“? C)lﬁéKYéyi’J o]

A~ A 4 oA

YILEFIYR FASER Ay@Saidraaldksyal G ¥Ry HiK Sy S ©ré2 Rz
wSESI NDK[ 62N §2NE 08 9RED 190 tCEM[ 2! HTHNIND | 1y LILINGE 2 NI
AVOSNYFGA2YEFEtel OOSLIIFo6tS KeRNRE23A0FE Y2RSt &

LY FRRAGAZ2YIT (2 GKS @212 2N BB RIS R I LWL D i {K SR I5 Kk
0SSY dzaSR G2 SadlrofAakK GKS OFGOKYSydQa OKI NI C
AYVTF2NNEGAZ2Y O

383t N2 28Ol GA2Y

¢tKS LIN22SOG NRIR A& t20FGSR Ay 020K /21 a&i
NB Jdha22/NE B2 NRNINR(ERdRPA Cah@ 3 Y SNEBS ( NK DN 208 Glé | INTG &

G/ KFEEAYYRNZ i P& RAB 562002 N2 3 ANB/NMED ARy R3& 02 YS NP

RA a0 NROADICINR R il yRDA § OK ISy debt 6t Xf &/KA W &yiR2 N2 3 2 NB
NEIAR2 ASINIG ISty A6 & 2\daii @K S NB RHAINE R GFRAXK G KA Y

a2 NP NBNEA 2 ¥ 0 & DNRRZ NREVANPA A BIG NKNDBIYA OLI WNEH 2 | &
NEIaRKItAYT SOd¢KS RSGFIAfTA FyR t20F0GA2ya 2F |
OF iOKYSyid FNBFa FaRSOGSNXYAYSR FTNRY (KS (2L} 3INI
dzaAy3 ! NODL{ wmMnodcIlNB LINBaSyiGSR At a83dAByRRKE(
NBIlj dzZA NER K& RNJ dzf A O&4 G NHz2OGdzNB&a 2F Fff RNIAyIF3S
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{23GSYT GBS ALYV ESNIGI2E [ 1348 981 4AT bEGNRY | yR
5N} AYF3IS G2 [F1S wdd st T GKS 1dtryiad hoSky 5N

¢KSaS aeaisdSvya KI@S FAdNIKSNI 688y RAGABYByAy?
2F (KS O2dzyy(iNE ¢luEiBHANBaLaNBS®E 2y | wi GSNI

| @8RNRYSIONROIffer GKS LINP2SOG NRFR Aa&a 31 daASR |
6 K AFONES: f & M (/ISR bziR RESINIZRe 3B Sdza Ay Fi- ANBy ar | M Wik lddOykS R
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NERIS K AQARIRBE | &4 2 71 ABINABIL KA #S DLy aARENER Y2 TWER Y
RAAOKINBS2F 46 SNAKSR 2y (GKS LINR22SO0 NRBIRO®
&¢ 2 LJ2 3 NIYIRK & IQLAAE
¢CKS ¢2LRIANFLIKAOIE YILA 6AGK &aolFLtS wmYpnXnnn
al LJAKI @S 0SSy dzaSR F2NJ GKS KeRNRBf23IAOFE aidc
G2L123INI LIKAOFE YFLIA 6AGKAY GKS LINR2SOG NRIR | yF
O2@BSNBR (KSglI GSNEKSR 6KAOK RN}IAY NIEBR KBENANE @@
tww|[ Cf2FRHE&FRBIOCA RYRIF S ¥Y5RA (1 S BB B & By del di gERINJ
CHyTFYALF®
¢21LJ2IANBLIKEOL €
OF GOKYSy (i a YKINYOGSNR&aGAOa
Fel od SYS NBVESIalda SBEGNY ®ANXI GA2YH

S/No. Nameof Map SheetNo Scale . Statusof Map
1 Dakawa 166/4 1:50,000 OriginalCopy
2 Kwedirema 167/3 1:50,000 OriginalCopy
3 Msata 167/4 1:50,000 OriginalCopy
4 Lutindi 182/2 1:50,000 OriginalCopy
& Kimamba 182/3 1:50,000 OriginalCopy
6 Mkata 182/4 1:50,000 OriginalCopy
7 NguruyaNdege 183/1 1:50,000 OriginalCopy
8 Mkonowa Mara 183/2 1:50,000 OriginalCopy
9 Morogoro 183/3 1:50,000 OriginalCopy
10 Kingulwira 183/4 1:50,000 OriginalCopy
11 Ubenazomozi 184/1 1:50,000 OriginalCopy
12 Chalinze 184/2 1:50,000 OriginalCopy
13 Ngerengeere 184/3 1:50,000 OriginalCopy
14 Maginda 184/4 1:50,000 OriginalCopy
15 Mlandizi 185/1 1:50,000 OriginalCopy
16 Yombo 185/2 1:50,000 OriginalCopy
17 Ruvu 185/3 1:50,000 OriginalCopy

Nameof Map Statusof Map
18 Soga 185/4 1:50,000 OriginalCopy
52
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19 Doma 2200/1 1:50,000 OriginalCopy
20 Msongozi 200/2 1:50,000 OriginalCopy
21 Mgeta 201/1 1:50,000 OriginalCopy

¢tKS RSYIFINDIGAZ2YEa 2F GKS 46FGSNEKSR F2NJ G4KS RN
YILlA YR Ke@RNRBft23IAOFfT OKI NI OGSNRAEGA G S5dzO K
f T YPROSNE ol aAy afz2L35azx @S3aSiriAaz2y GeLlsSz o G
a4 AylLldzia Ay FfE22R Y2RSt&a F2NJ FAdZNIKSNJI |yl £ &z
{ 2a&lf LJ&
¢CKS &d2Af YIFLA 6SNBE NBFSNNBR FTNRBY (GKS ¢ww]
FYRt F @dSYSyd IyR alGSNAIFfa 5Saiaday alydzdftI wm
2F9Fad! FNRAOI Oflaarfe aRNIAYySR GERMB & IO0KAG IIXKI
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&{ 2P E ¥R @SNk + SR WBAS2 v
CKE2RLISYI KE(G diRRBID2 YL BRE FA ¥o SR NI Ay Rt A IKGT @
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f2RATaAX6S8Stf RNIAYSR YR KSI @& NASIF aR2NLRSNI A Y-
NE I RLI aasSa Ara FIYRYI B3R/ R@e t&IFyWR a2Aft |yR SEI
I NBl aP¢CKAAGFASEIR 20aSNBF A2y O2yOdzNBR 6AGK (GKS
Sy i A NB LINPRESRIGER MK AAEK I & 3 AaTSIRANE M 2ISRK2 dif A AKUIBSRSR
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Onl1YOCNRY /KIfAYyTS G286y O6{0GFNI LRAyGO GKS LM
FYRg22RE YR dzLJ G2 717 (Af2YSaiSNESI0OSH2INBD ONP@GED
0 KS/ Kin &t 2 YNPEGR2I G S NIUBRRE DR v i & K NEIKI2RNG CRE 6 NA K S
YAESRaA&LE 3 YFATS FIENYAYI INBlLa yR SyO2dzyi:
GINBS&a200dzNJ +Hf2y3 GKS NAGSNI grftfSea FyR agl YL

¢CKS LINR22SOG NRIR (N)OSNERSAE (KNRPEFEAKIDANRE B8
g KA OK NIRRT @® A V2 & 10 KIF 2 RIGIAK/Eya F & NavENS: FyYRINA 6 dzi | NR S
ONRPaaAy3IGKS addzRé NRIR® [FYR dzasSa Ay Of dZRS Odz
FYREAIKG NI AYyTINSHtizA NES KONPRIA NBKYOKE t A Of dzRS
K2f RS NI zNNGSNEELERNE | dzZCWBA 4 & diANB A 310 BYBEES IS¢ 8E Sa @
AYKRE RSNJ FFNYSN&E |tfaz2 Sy3ar3asS Ay GNBS ONRLI O
' YROI YIAWISE &5 Opa/a O 2 VOISWRSNEY FaA i KENB2 K t AWR S

a2 NE RONR
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f CA JaeNBY20K I NI O A § KBiZdarNa®I1a b
36 37 37 37 38 38 38
i
e
K
s
KRS
. ~==m = Chalinze-Morogoro Road
] Streams Catchments K
Soil with slightly impeded drainage
/388& Poor drained soil
A Well drained soil
‘"\I L L 1 L U 1 L
36 3T 37 37 38 38 38 39 39
L2 3 BINLIK K ¥[RS/ RT 2 NY
¢KS NBFR dzyRSNJ addzRe f ASa ovSivs SISo/2 GSc mxcS | {02@
AGAYOf dzRSa (XS GtHRBI g IOPIEINBRR o KAOK RN} Aya G2
aGdzReIINBF® ¢KS (G2LR23INFLKE 2F GKS addzRe | NBF
Y2dzy G AyadeKS KAf T a Alyy R K52 digLdl0SANY 20 | FONIK YIS3/@ I BKF
0 KSGNR S MK DMIRISKEANE NP OIS A f £ k Y 2 Il B By éiz80R> 6 2 dzi
HcMcYlo2@0S aSI tS@Sts gKAES GKS NRBFIR St S@FGA?z2
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Chalinze-Morogoro Road|
Streams/River
| | streams Catchments
opography (%)

|
CHEWL-@OC o =2 D HANAee BEI M @ (Clalied ¢ e



FEASIBILITYSTUDYREREIR
KIBAHAMOROGOROEXPRESSWAKHK05

UNDERTHEPUBLICANDPRIVATEPARTNERSHIP(PPP)ARRA

& £ AYLGS

DSy S NI KIINRENRO @RAK | fc a2 INE IRENBND 335Ka NS A V21 1l & 2
NBIA2YyagKAOK FFNB /2Fald NBIA2Z2Y | YIRNRa22SNRIT 2 N |
0N} yagSNaASaE Ay/ KIfEAYT S RAAGNRAOG 6KAES Ay a2
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al NOKIFYyR WdzyS S@SNE @SIFNJ) FyR &LINBIFR {KNRdJIZAK:
O2YY2yf@FNBY hOl206SN) (i2 5S5S0SY0oSNI S OK &SI NX K
Adry NBf Al 6f So

¢ SESI (G ANKBBEKSE A Y21 i 852 N2 IR H KB NB RILINE NP0 (R
GNY yadSNESAYOf dzRSa GSYLISNY GdzZNB& FYR NIAYTFLE €
G2vMunnyyYy Ay GKS KAIKEFYR LIXIFGSHdzd 1 26S03S
SEOSLIG A 2 yol ¢f ARBEREEIEIKAE NI A K FIRK 3 NS\ a2 3 Sdi KBKF & ©
a2NRPI2NRPwdzNF £ 5Aa0GNARAOGUVL® ¢KS YSIYy Fyydztf G8)
o2GhG2Y (2 GRSBW? dE&it Ey@dzl t (1 SO LIBNS Eigd@NESR/ Vi K S

Y 2 dzy (0 | oAsy2ANRAI@E NI § & adb I ZN\SS 3 & & &S NirSaxvr3 IS NI NiRizNGg & (i
dzy A TI2iNd2 / d¢ KS O22f Said Y2ydkKa | NB alézX WdzyS |
{ SLIG SY & ®NI2 16 B RID

@
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&wl A BF i f

WEAYFEFEEE YR Nizy2FF 2RNBA2NYEITAOFYy B O3 NAE FR N
0KSglF SNEKSR® wlkAyTFFEEt A& F YIFE22NJ LINAYIF NB ¢
gFrGSNRAF G ATl o0fS Ay GKS gl GSNEAKSR FTNRBY Nizy2¥
g GSNDb2RASA Dy I¢ KENINKAR TFa AWFFSOGSR o6& 3S2Y2NLK
dzAa SOKIF y3aS | FFSO0Ga (GKS NUzy2FF @2fm%8S2 NR L1XKSO
' YRKERNRE23IAOIE RFEGF KFE@S Ty AYLRNILFYGd NBES A
Ly 2 NRSNdzii 21 Od INNBY OSR S@ltdz GA2y 2F ONRAaAAYy3D |
I gL AfrofS RFEGFEF NB3IFNRAY3I NIAYyFLHEfaklLlSIFE]{ RAaO
F2ft26Ay3 KERNRBYSUGUNROIE adlridAz2ya o0az2dz2NDSaoy

F ¢ ad M A VAT REERNER || R B
District of

Nameof Station Sourceof Data Location

Occurance
Tanzanideteorologic 6o0p NSQ
1 Morogc;riﬂfals'[ati I:J/Ig;ci)s;roM alAgency 3700 dEQ| 1980to 2022
on (TMA) 526m
Mtibwa Tanzanideteorologic | 601 ySQ
2 RainfalStati Mvomero alAgency 3700 dEQ| 1980to 2020
(TMA) 457m
on
Tanzanideteorologic 6.61S
3 Chalinze Chalinze alAgency 3é 3E 1980to 2020
(TMA) '
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F SNF 384 2F (GKS Y2ydKte G201t NIAYEREIE NS IO
8 /KItAYT ST a2NRI2NBI [yR aldAosl &dGFGA2Y

F el od BYDS N @ &a& y (KX & & f MRS A12¢7$ NI 3Sah

Chalinze Morogoro Station Mtibwa Station Reg.Averages
Jan 55.93 98.7 124.27 92.97
Feb 53.01 76.68 111.16 80.28
March 145.46 139.03 196.56 160.35
April 188.81 194.34 273.15 218.77
May 96.58 80.84 125.82 101.08
June 15.56 15.63 23.23 18.14
July 7.89 11.08 16.59 11.85
Aug 13.66 8.64 21.7 14.67
Sept 15.14 7.7 19.56 14.13
Oct 59.23 38.86 73.98 57.36
Nov 80.96 61.59 102.89 81.81
Dec 89.75 97.95 156.66 114.79

¢KS RAAGNROdzIAZY 2F (KS&S &Gl iA2y NIAYTFLEEE & |
0St2¢

FCA BrembER 4 ( NR 6 HANSAE @ a2 v (o Ay FIL £ 4B

Average Rainfall Vs Months
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CKS K2GGSad LISNA2R 200daNBE o0SG6SSy {ISNA SR 2N
0SisSSy alé& FyR ! dz3dzaido
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F el ond BYKISS Y LIS Nl Gy dANGSE( Si dzRNSS |1

TemperatureLevel Range

Maximum Air Temperature 28/Cc 30/C
Minimum Air Temperature 17.2/C- 22/C
Mean annual Air Temperature 25/C

qWI AYWHERAAA
5FfaarayySyi
¢CKS NIAEDITAYyRBRGRAYG FGKAERB/ 140 8 @B 8 Hylree SHeNEs &S
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G 2 NB LINIK S § i JF 1 ESANBEKINE NR & NSBH &3 dzZIKY BB NAR§A 2 Y
NI AYFFEEEONBYR A& YAWdbYht (G2 SBhAyYyIsRY NMAYRYHK
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b2 @SY 3 NIEESA (| dzb K A LI& B KA ff KIBNZ LIANGH &80 Y IR $ S
I A2 Fdh SG2 nn @8SINBE a F2dzyR AQl WiKSBS ( KANBSO &
I KF £ Ay TaSiNIGVRARRINAE NBC & | B f(aR/A NG A §( &+ & &2  ByYFRKRS
NBadzZ 6§a02YLI NBR (2 GKS NBO2YYSYRIFGAZ2Y 3AAOSY
GKSNBI a2yl oftS FyR W2aiy RLINE d ldSt S 2S 2ESY IRG S KBS
+ | NA FAGALIEQSEEBIB R dz@ i O ¢ NJ
C2INT A Byl OK Y RIFASNIIINSRBLBKLISY RKSBA2 B KSF G OKYSy i
F NBl ®¢ KS | @SNIF IS NIAYyTFIEf RSLIGK 20SNJ GKS OF
NJ Ay F LI & ®&AyE NBNB R dzOTIIA@Tlyv 32 NK AWNE cEO0F Tt t 26 Ay 3
Sljdzt NEDHZ YYSYRSR Ay (KS ¢ ¢NBWRA OwS RIFNIR Tb X di 2 NJ
9l a0 WRNIS@ CARRS& yR 20KSNBRé KIFa o6SSy | LILX A
I ORAAOALDNEAQDD Qfp " YeTa fp7c
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A | o6laAra F2NJ RSGSNNAYIFGA2Y 2F ONRGAOIE N
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[ ==

EHE;L Korea Expressway Tl weois: 919 M r“-] Maviard e
=========== e Bt HANA.. 5l Maynard @ (CIEREE @ Feee



FEASIBILITYSTUDYREREIR
KIBAHAMOROGOROEXPRESSWAKHK05

UNDERTHEPUBLICANDPRIVATEPARTNERSHIP(PPP)ARRA

CHEIL Korea Expressway 3 wrumasaig oy Ki31) Maynard rex
CHEIL-@3C oo™ B s HANAen 51| Maynard @ [ e



FEASIBILITYSTUDYREREIR
KIBAHAMOROGOROEXPRESSWAKHK05

UNDERTHEPUBLICANDPRIVATEPARTNERSHIP(PPP)ARRA

¢KS TFT2ft26Ay3 O tdSa KI@PS 0SSy dzasSR Ay (K
A0 GA2YAYTrndTcE FYR [dadNHz 12yS adlrdrzya yry
AYUKSacww][ otSNERRWIO (bA22dy ¢26Fo A Yl 28N VORI ATWIRBISE |y

¢tKS N}YAY RdzN>GA2Y YR GKS OQNJ\JBaLJzyﬁxya NJ
FffOFIGOKYSytazr dzaAy3da (GKS RdzNIGA2Yy GKI
OF i OKYSyili®l 26 SHBSNE NBORAYVEZKI & &2 )Lﬁ\LBﬁ'ByNJSRy'M
cHo KI @S0SSy dzaSR Ay OFGOKYSyilGao

LIJ

5 S0 | IAY IStReyARO® SN G A2y a

LYNRSN) (2 SadlrofAaKk GKS RSaAx3day @FftdzsS 27F
I OOS LIi S RLIMB 6 KARENGEINEN NBIYSdzS (IRA2ayUaNS Bipazs) 2
SEGNY LREFGSGKS RIEGE dAAY3 tAYSENRTFGARY | yF
NEINB&aA2Yy(iSOKYyAljdzSa ¢ SNBET AdiA SKRE L2 AWAYWR THKS
0S06SSYy A02NN¥NIAY T INGR dif KIS 2NBS GideNINBFYNBS) dxSyHT

-yydzt f YFEAYdZY RIFAfE&@ NIAYTFLIEE G GKS &adlGAazy.
01 0ofSE¥ & ¢ @

F el @b 8/YKE £ Wi A BIFG O A2/ TE A YRIEYANE 8A yOF- 1f fid25 S NJB 2 R
DdzyraSfiK2RH

Return
Periods(Yrs) 2 > 10 20 e > -
R(f:r‘r‘;";‘" 66.76 ‘ 80.76 ’ 90.28 ’ 99.3 ’ 102.2 ’ 1114 | 1199

F el @b a2 NB IweINRYEFU H 0 Ay3/y6ell (E A YRIEYANEL 84 VOO | 26 S N 28 R
DdzyaSti K2 RH

Return

Periods(Yrs)

R(f‘r']rr‘;‘)i” 6098 | 77.72 ’ 88.81 ’ 99.45 | 102.82 ’ 11321 ’ 12353

F el o @YD A ond A AT GO § W2k € A RdzZWE & PF F8SS N3 ® By il K 2 R B

Return
Periods(Yrs)

Rainfall(mm)‘ 90.07‘ 127.83 ‘ 152.85 ‘ 176.84 ‘ 184.45 ‘ 207.87 ‘ 231.14

2

¢KS RFEAf&@ YFEAYdzY NIAYTFI € gl £ dzSa 02 YLlzi SR

Y2RSt ImdpTtc NB &dzYYI NAT SR Ay ¢l otS 06Sft2¢6
Fel o @YY odzk €A RdzWE & PF F+HHSS Na @ Rw [S ( KOPRRY 6 & /IRGAZY AR

Rainfall(mm)‘ 75 123 - 146.03 168.75 187.5
F el om BY Y dz EA WRdzWI & PF E+i5S Na @ R[S § KoDRRY 6 IRGA 2y &
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Rainfall(mm) 70 114.8 - 136.29 157.5 175.0

¢tKS 20aSNBIGA2Y FNRY +tylfeara |020S aKz2gs
G62YSGK2Ra o6DdzyoSt | yR ¢Aww[& LIAicSO 2FFNBA 21 YESY 228 (N
F2NIKS RA LFENNRYRA NI oS AW WRIESYAl MAyda SR NI Ay FI €
GKAANBALISOG 6KSNB ¢ww|[ @IFfdsSa NB yz2i dzaSR
Ayidil2a | @
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The design floods were established by selecting the appropriate combination of rainfall andrunoff
characteristics that can reasonably be expected to occur. This was calculated inconsideration of a select
design return period. The design criterions were usually themaxiftmuncarriedby the drainagestructure

with no floodingat all duringthe designreturn period.
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FYRNBYIAY GN)} OSNAEIFIOGf SO

&5 SarByA SSNI &

¢ KS Sairdy TFf22RkLISI]1 RA&ZOKINAEASa SadAayYlaSR
wlkiAz2ylfaSikK2Ra | §{R2 Y LIANR DS NI lalSAIXKy2 R{ SNIBA OS &
dza SR G(2&8ATS STFAOASY( KeRNIdzZ AO aiGNHzZOGdzZNB& (K
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L ASBYR GKS BBEAFENVISR22ZRRINERAY I RBA
I lofSa 0St260

SR YR LINBaSyiSR 2y

F el o YdzY YR BRE LI NBDRA @YNilat e ¥ NB D RHINE BB B R

Crosipe culverts Accesgipe culverts
Structure : :
Diameter(mm) Number Diameter(mm)
Concrete 900mmyg 149 900mmy -
pipeculv 1200mm@@ 63 1200mmg -
=i Total Numbers 212 -

F ¢l o YdzY YR BRE LI HB BEdZ @ SEWLIEAKNDE a2 INE D REINE BRBORB

o goier o Sede o dable o Tipe NoTee 1o i
2,000x1,000 | 1 | | | |

2 2,000x2000 = 5 | | | 5

Sho._ goren e Shoe Nodeuble e e e T8 1o ramuees
3 3,000x2,000 3 1 1 - 5

4 4,000x2,000 2 3 5

5 4,000x3,000 1 2 3

6 5,000x2,000 1 1

7 5,000x2,500 2

8 5,000x3,000 3 3 4 10

9 5,000x4,000 1 1 2
TOTAINUMBER 15 12 6 1 34

LegendAlldimensionsn thistable arein millimeters
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Bridge

Span Depth No. of Total

type/category N Length(m) (M) Spans  length (m) Name/place
Ngerengere
1 PS@Beam 116+335 | 15.00 6.0 4 60.0 At Bwawani
2 PSBeam | 144+602  15.00 6.0 3 45.0 Ngerengere
at Kingolwira

TOTAINUMBER 2

LegendAlldimensionsn thistable arein metersexceptChainagevhichisin Kilometers
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ClassifiedlrafficCounts = Mlandizi,ChalinzeMorogoro
ClassifiedlrafficCounts = Kibamba,Lake oil, Mbwawa, Ruvu bridge, Nail oil, Mdaula,
(Mid-Blocks) Kitungwa Singasinga
SP&ODsurveys KibahaMlandizi,ChalinzeMorogoro
SpeedDelaysurveys Mbezito Kipera

Pedestrian& Animal

, Lakeoil, Mdaula,Singasinga
crossingsurveys
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Readyto start = Poweronthe GP&ndwait until GPSeceivessignal

Begindriving.

SIEIT Surveyorecordsstartingtime onthe surveysheet

Checkpoint 1~ Surveyorecordspassingime at the checkpoint onthe surveysheet.

Stop Whenthe carstops,the surveyorstartto calculatetime usinga stopwatch.

If stopping time is greater than 15 second, surveyor records stopping
timeon the survey sheet and resets the stopwatch.

If stopping time is less than 15 second, surveyor resets the stopwatch
(noneed to record).

Surveyorshouldfind the causeof the stopsand recordit on the survey
sheet.

Startmove again

Checlpoint X Surveyorecordspassingime at the checkpoint.
End Surveyorrecordsendtime on the surveysheetand powersoff the GPS.
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Day Numberof Vehicles Numberof Trips

11-12-2022 4 12
12-12-2022 6 12
18-12-2022 12 24
19-12-2022 11 22

AAAAA

AL AL IA AL

¢ dZNIYRYIS YEENIB S @ a
CdZNYAYy 3 Y206 C8RY ROBAIBERYR [ BAAAT2KBdzNISEH NI FFAC

(iKBSaRIW 2B NKAY 2 NI SNE § Q& 1APSOBS RINE SRREI A SR
NI FFAOY20SYSyYyld AYyTF2NNIGA2Y G AYGSNBSOGAZY:
F Y RSEASH ORKNERA NBOGAZ2Y YR LI2a24A0tS O2YOGAYIl (A2

[hewm adz2NBSea ¢6SNB O NASR 2dzii F2NJ wn K2 dzN
auluxzyaxyaflyRATA yR I KFEAYT S FNBY mydK (s

[ h ¢andzNIBSSENGR Y R dZOATNDR v & S Rdzigk AkO®2 dzy & & Wl M2 NP 3 2 NP
FNRYMNOGK G2 HndiK 5SOSYOSNI HAHHD CAQGS 0O2dzy/ia
Ozdzyﬁé;zSNB R2YyS F2NJ un K2dzZNE 02yS 2y | $SS]
RF2agSNB adzNBWSe@SR T2NJ mc K2dzZNE P
¢tKS O2dzy Ay 3 LINE OSFSdzNBE AK SS ED tOM &éeih FRRSHR HIR ki)
GKSOfFaaAFTFAOIGARZY 2F OSKAOf Sa ¢l a aayYLX SN
¢ NUzO1 &dzNISe (S8 3 FRWIH S NEHKNBS2Yy KIFIR ¢ &adz2NBSe
Y2NXYIHE FRAANYGSNESOGA2Y KIR MH &adz2NWWSe@2NHE | yR
FCADEzBLE I SNESERAB Y
4legintersection

4 legintersection 3legintersection . Index
dualcarriageway
. At each
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AcLeftTurn
B ¢ Straight
Cc¢ RightTurn
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Al4
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o
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o GEeEe. oo (T
v Broge O )
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B BlKitungua) U s )
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etc. [3.7.8.18 ® Traffic Volume Counts

el 76
:

Korea Expressway & BTN . v v o .
=L il Bl HANAcnc Tl Maynard - @2 B

===========



‘ .
uf !E"-@-% » P

KIBAHAMOROGOROEXPRESSWAKHK05

FEASIBILITYSTUDYREREIR

UNDERTHEPUBLICANDPRIVATEPARTNERSHIP(PPP)ARRA

F el o WIS FFAdAY S 6R2 doiiRIE & 4

Traffic Traffic Traffic
Volume(veh Volume(veh Volume(veh
/day) /day) /day)
1 19,198 8 1,261 15 19,057
2 12,501 9 9,897 16 14,457
3 266 10 12,685 17 7,416
4 9,363 11 10,184 18 14,457
5 7,975 12 4,523 19 5,353
6 14,074 13 9,697 - -
7 1,635 14 12,352 - -
6 b 2Y6 BENI FZ A M BILIO B SR 0
f CA DeziiENI FF A 2 zy § @NDERY (4 H
25,000
20,000 19,198 19,057
15,000 -
10,000 -
5,000 -
o

(vehfgay) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
&¢ NI @FA @S\ YS
¢CKS GNIFTFAO @2fdzyYS Aa (KS adzy 2F (N} TNRAIORAW2 €
1 ¢ KISy | task®R MKl KISNI FFAMBY | NPSRaGKSIBs SSy

pOPE:FYR pode: FNBY ncYnn (G2 mMnYnndI gAGK
5 dzNX ¥ AK K 2 dNESNI AFHIADEE 6 8BS H Yy RO 1272 ©
CKSEKI2NBlI @A ¥YYRA TKRANI NI FFADIY R S y dlri R
OH IMZEEZLISOGA PGSt e

F CA DEzMENI FFAORS YSH
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R |
a 20%
t
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i
02.0%:
1.0% | Daytime h# nghttlme
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&¢ NI} @ Fh @WES K i ©1JS
¢ KB f 2B @SS 2 MBKaSIA & NI GFZFEA®H &SNS RYFNMNL & (12 YRSy 3
' T NRIRO®
1 ¢ KN 2 E2 a4 a Oy NENID GK XifKR & dzarSEr o 127: @

1 LS NvI2 20RSK A OKNS aZAF2A50 K120 $ R AidRHAO § BieNHzO 1 & =
FYRGNF Af SNI GNHzO1 & INB odM:S pdpis TOM:X

F el o WIS FFARWS KA OEISH

Goodsveh|cle
nght Medium = Heavy | _ ... Sum
truck truck truck

Trafficvolume
(veh/day)

54,402 25,418 4,412 7,936 10,149 41,199 @ 143,516

Ratio  37.9(%) 17.7(%) 3.1(%) 5.5(%) 7.1(%) 28.7(%) 100.0(%)
6 b 2Yé BIENI & ZrtA dahi BILJo & SR 0
&t SRS aliyNByTAyD N2 azadkNAAS & &
¢ KNGS 2 8ZEJ8 R S alyNRYV IAYWNER AIaNBF A€ £ 264 Y
T ¢KS ydYBREGHNREFAY I i SOHSNE adzNBSe LRA
GKFyonn LIS2LY SERE OSSN RTEKSINBAYLFfa 204SNJ
T {Fry3ralry3ar KFra GKS tIFNBSald ydzyoSNI 2F LISR
203ASNUSRD
f CA DrozNES RS & iyNIy IA W NP a533dzNIR & & (1 4 B

7 -
Kuiwl

Minau Tuen
Pedestrian 259
- Animal 5

Buyun Pedestrian 65
i s Joenazomoz: Mduala) = = - Animal 1
Suraar e
Pedestrian 268
Pedestrian crossing Animal crossing i
[ Snime! o ] il Y [ ] Lakz Ol GREE T
Mazimoy| MESmbatar Manunal 3 KiDana
b

R DE g0l 5

259 288
Morogoro
s
(Sangasanga i 88 1
T 0
e e

owte LR o 6 o ® Pedestria:\: ;I-;nimal
FCl of Y2 2ES RSAGYNYAWNR EaAY IH

Classicfication Pedestriancrossing(person/day) Animal crossing(animal/day)

LakeOil 65 1
Mduala 259 5
Sangasanga 268 0
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¢ KIEB a2d% LISFERfaldBNID a2t f 264 Y
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1 ¢ KSt 20585898 | { HIIKNST GISRENA @ RIFABR/ (RKES WSRMNINE 32 N2 o

1 ¢KSoSYAOBRRDKABKS 6 BEX HAIFARENIKY BRE Y
Mp®o]l YKKG2 HcdM] YKKO®

f CA DrozMELISFERIAIMENIBR 3 37 8RB 4 df G & p

EH

® Travel time Survey

fMlanaizi]

] Kibaha). i
o 25,0~56,4km/h % g e

: H 19,4~34,2km/h |-
©

4 | | l—|_1
=25 okm L=83.3km L=44.2km = 28 5km L 16.1km

F ¢l ot BYLIS SR A BRIE & &zt i]arj

Classification Speed(km/h)
11122022 | 12-12-2022 | 18122022 19122022
16.9 15.3
AM PEAK
Mbezi 2nd 26.1 21.0 - -
15 1st 23.0 18.9
Kibaha o\ oeay ' '
A e 2nd 17.9 24.2 . -
1st 22.0 17.9 - -
. AM PEAK
Kibaha 2nd 25.4 16.9 - -
o 1st 225 18.9
Mbezi ook ' '
2nd 225 225 - -
1st 26.3 34.2 - -
B AM PEAK
Kibaha 2nd 30.5 24.4 - -
b 1st 22.8 23.8
Mlandizi o . .
2nd - - 31.1 -
B 28.5km
1st ; - 19.4 22.8
Miandizi “M7 ] ] 28.0 ;
o)
: 1st 27.6 31.7 - -
Kibaha PM PEAK
2nd 31.1 27.1 - -
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1st - - 37.9 33.6
.. AMPEAK
Mlandizi 2nd - - 40.2 56.4
o}
2nd - - 39.6 39.6
C 44.2km
1st - - 27.6 41.4
. AM PEAK
Chalinze 2nd - - 26.5 39.6
o}
Miandizi o . - - 44.2 250
2nd - - 44.2 44.2
1st - - 30.1 34.2
. AM PEAK
Chalinze 2nd - - 30.7 435
o}
Morogoro 1st - - 40.0 45.4
2nd - - 41.0 41.7
D 83.3km
1st - - 31.2 435
AM PEAK
Morogoro 2nd - - 29.8 442
o}
2nd - - 515 454
1st - - 15.7 15.7
AM PEAK
Morogoro 2nd - - 26.7 19.1
_I‘b 1st
Kipera o peax ° ) ] _ -
2nd - - - -
E 23.6km
1st - - - -
. AM PEAK
Kipera 2nd - - - -
)
Morogoro . .. 1st - - 24.8 295
2nd - - 24.8 20.8
3.11{ dzY YR NB & S5 Sa/AS3ay
31115 SapA @Y RI NRa

¢ KS RSazm@a/dzioR ad% Sadloft AAKSR Fa 3IdARSEAYySa F2NJ
YR Ydzad 4G €SFrad AyOftdRS GKS aStSOiizy 2F RS
AS0GA2Yy AGFHYRFNRAS YR FAYIE LKBDEXEHG O ¢ NNE§
¢KS &lYS RSaAdy aimyRENRAF LIINERBSR2 A YRR 2 {i RIME &S C
F el oy BWILIGBERENGSNAL B
Description DesignCriteria Nationality Apply

1 RoadGeometryDesignvianual(MoWT1),2011) Tanzania

9 Codeof Practicefor GeometricDesigrof Trunk
Roads(DraftfSATCC2)998)
9 KoreaExpresswagorporationStandard
(InterchangejTollplazaandRestArea)

SouthAfrica reference

Korea

EHE;L Korea Expressway [Ty - lvv” Maynard REX
........... crsmar ] s HAN A, 5 Maynard @ [ -
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Geometric/Tr q AGuideto Trafficsigningoy MOID2009 Tanzania
affic
THCMT7th Edition(TrafficAnalysis) USA
TKHCM2013 Korea reference
1 PavementindMaterialsDesignManual(MoWT, T .
anzania
1999)
pavement TPavemenDesignManual,Volumell Rigid -
Pavement2013 Ethiopia
T AASHT@tandardor Pavement USA reference
1 BritishStandard8S5400 UK
Structure ¢ BSENCodefor StructuralDesign BSEN1991,BS UK
EN1992,BSEN1998 '
Hydrology :
/Hydraulics 1 TRRL3EastAfricanFloodModel UK
Ancillary {1 TheGuideto TrafficSigningMOID4),2009) Tanzania
L I StandardSpecification$or Roadworks(MoWT, .
Specification Tanzania
2000)
9 Land Survey and Mapping
Surveying StandardsofTanzania(LaBdrveying Tanzania
Regulations€CAPB390)
I FieldTestingManual2003
Testing 9 Laboratontestingmanual,2000, T .
anzania

Procedure  Ministry of Works,Tanzania
1)a h 2 ¥a A Yy A2aF02NN)| a¢ NJyyRa LJ2 N
{ ! ¢ R dzZiKBNINIIY & WVIRAF Y dzy A ORYXR Y AaA2Y
3)¢ wwe[NY v & WORAKE & S| NDKNI {2 NBE
4)a h LYa A y A2AHIyNEENI & 5 SIBA0 AINBS v

3.11.1.1DS 2 YSHISW A YV Y Rl NR
| & K2 &y KSH olf 652 @ KBw 2D 2 ¥ SISNBR B y datat2 2neEm s b ®RLILIE A SR & |
6az22¢X HAMMUOUQ A& RSSYSR AyadzZFFAOASY(lzZ (GKS Y2NBI
dzZaSR Ay Y2NBIF X g+ a F LI ASR |iy2R0ite F §F& MBI fEFOA NB T £ ¢
Ol § @IriTKNIROB X AYY WISNIBZA 2 NETFSNNBR (23 FyR STFF2NIla ¢
adZAtGlrotS F2NI 20t O2yRAGAZ2YAEAD
I & 2INGOBNT ITWIATGR A & & S NIVKYSAS 025N yFRENGSE A vIf & FENI YLIAZ ] / a
T {10 FYR YI/ a (HKISINGBO Y-2NES [y02  aLAFYNIISA Odzt | NJ Y | y dzt €
¢tKS KBIR& YR RSAAIVIKALBBES HARRIBIGNWNG RSaAIy
6 ARSGSNXYAYSR a F2ft26a0

Road Classificati on

¢ Kt | & a AT FOER 0 AR B KBg 2 dzy R YUSNG Gyt &f LIF MY IO ANB %11 S @

St SYSGWKIBOOOA ¥ LN IfyYaRKES OA 2 Mi2kfES a4 ® BI (¢SKNSA LN 2 S Ol N
AYGSYRSR (2 F2N¥ | 3L GSé¢lre G2 GKS /Syl MIKADKb 2 NJ
LINE B0DEY SAIKO2 N ff RB $RH [ yWRd | 5y .RdzNEHzy RA = % A NB S %F Y0 A
CKSNBF2NBI AlG aK2dzZ R 6S Of I a4 a2AyF KSR AYa! GRBR& SKA I K

Korea Expressway BTN . N e REX
il Bl HAN A i) Maynard - @ S
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G F NBESKMIZ2 NIK ¥ ¥ S K KIGRNBEESNBEF2NBGKS t N22SOG Aa Ofl a
M DU

CKNEBf | (ASTaBBIFISAA QY §F@Rdzy O A 2AlyE &K 2 byD5@a22 ¢CZHAMMO |
Fa F2tft26aT
I @t YA y DISTHBESIFS a A 8 Y & &dzy O i A 2 yalath
Road AADTINn FunctionalClass

DesigrCl Desigrye

ass ar

DC1 >8000

DC2 4000¢ 8000

DC3 1000¢ 4000

DC4 400¢ 1000 M

DC5 200¢ 400 M

DC6 20¢ 200

DC7 20¢ 50

DC8 <20

Design Speed
¢ FSSaa\EJmaswrGSdzle 5§ VSUVISH & @ S NI KGAMIAYHESINRGR | RIS2 YS G NA

RSaAIYy#K IVt a2FG I ot A ARYNBY RRNRGIKSS O 2¥ S BEHX2AT a
F £ A 38X SWis \&iSH & K@2YT22W&F5NA@$M@GE|¢H@SNJS?2 NEZgKSYy RS
i KS RSaAady &LISSR:I GKS (G2LRt238 2F (KS GSNNIAy:

K2dZ R 6S O2ydSYLX FGSR adzFFAOASyilteo

N

Q¢

lfazs Ay 2NRSN) G2 SyadzaNB & dz0OS8%kmsFan) zézfyry@d’m‘?eys

(KS O2yyS8OiGAYyI NRBIFR& aK2dZ R Ffaz2 0S5 O02yaARSNBRC

¢CKB2f { RBRRSSR A DYSIRKNE RRaQBKa#A I I HDSRa 28 nmm D
F el anf iBYS & &4 BIgFS2RNINIw2 ded8 a A HlyaasSap
Carriagev Recommendediesignspeed(km/h)  Minimum designspeed(km/h)

Déggn ay Flat Rolling  Mountaino  Flat Rolling  Mountaino
ass , . . : .
width(m)  torolli tohilly us torolli tohilly us
ng ng
DC1 2x7.0 120 90 70 120 90 70
DC2 75 110 80 70 100 80 60
DC3 7.0 110 80 70 100 80 60
DC4 6.5 100 80 60 80 70 50
DC5 6.5 80 70 50 70 50 40
DC6 6.0 80 70 50 70 50 40

3.11.1.2{ & NHzG® BdzMJdll y Rl NR

¢KS RSaAIYy { (NHOGdzNI £ adl yR
RN} Ayl 38 a0GNHOGdzNBE &KFEt 6

m —

Korea Expressway P - Ny REX
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LYSNRAOFY {dGFyRENREST ¢ yi Hy2Aded K{! FFINRFOH NR & GH y/TR F AR a3

Tt

Bri Codarsllt andar ds
.{ pmmmnY . NAGAAK /2RS 2F tNIOGAOS F2NJ 5SaArdy |
.NAR3ISA YR {LISOATAOFIGAZ2Ya T2N2REORUEDINIad SENAK S
tFNIia FyR {SOlGAz2yay
- Tar gepiemppfoitice samgalo nst mbotl il-@mmws :
- . ppnrxnt WBSY SINHGSYSy i
-.pnrnl NELISOXA FRBRR v
- pnrgnl 2 REINT GFRNODB2 @y S8A RIS A
- . {pnn;hl mmz RSEJNJ d&zﬁe@éauyyomm&as:i
- pnrnl NELISOA FROWHSRIWRE N YI 4 &S LIE
- Pt AND TY { LBIORASFMIO tG& 21y R 202 N Y YAKA L Of
NBAYTF2NOSHMEWHBIAER YENE SYyR2y a ®
. {pnnot t Vw;’nw@}égyvégmzmg‘é § BIYVHRE2EN] Y I YORK/AOINS ( S =
NBAYT2NDS YaSiyNBS alayAR/ ALINISSy R2 y & @
- Ppnrnl WE2 REINT GFioNDISNA v 3 a
- pngnt WEY2 RF NI GiiRaNOS A 3 dzS
- DT KAMRE NI FRANISRBISRIAY FIRE 2 I RRIEENPISKA Of S
20KSNIKFY Foy2NXYEf @OSKAOf So
- .y m v p g TONHzOZE25W2 ¥ ONB (0 S
- . 50 vBYS & 2 ByzNA SRdzZA S NI &
605 Sankagm A Oazy OBz GKNTdySt 8 801 NINB yR. [ 2| R»\zya
I R2 LEBNY | (20T AEB2 @dzf @8 RBW KGf 128H3KNER 108 AR/S IySRO®
C29E LINB & &4 adprelpy A& RIGIIER2 LIG SRV

- . o TMrgidanSYl K2 R&a F R YREF & SBNDYW A A Yy B 82NRIF A S &

- { y n/me2nRYF NI GieaNdd&y R GA2Y

- . fnononld2YER f & (SERE NE

- . fnnc/veYs RNJAS B § N&

- . fnnylHYRRI YAV RS S NB

- . fny{olYS$ ONSMY F2 NDSYSy i

- . fnnc.craNOKSRAN Sy diA ¥ FRIAY RR Y EWT 2 NOSY Sy

- . P po/RYREINT GFANKSSOSa G AL GA2Y

- {  p/d2TRSY 2 T SNLIDNANES 62N] & LINBOSRdNBa FyR
THtasSe2N]

-y 0o H2YR FINT GFIRSNO IS |- &  Wlyzd @ dell.B a

- { Y | [’]VN:HgOGdgN:]-,t dzaS 2F { 0SSt Ay . dzAf
w2ff SRFYR St RSR aSOuA2ya

-EurCo deaers®it andar ds

. PP ! wh i BBD2 § S GRYEM Y

.
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. PvpdY ! wh iy iHDA 2 @ §ESH NHzG PINDIBIEK NFBSa A a il yOS
9! wh/h6e RF NI GicaND&y Rl GA2Y
9! wh/ nW%3a2 &y NUzG RIMUSBIBK NIz A i yOS
-. PMpo 8 ESOXALBEYS R i S GRYNJ.GE NIBARE S &
-, PMpdoHINE OF RS2 BY y ONBNIEO (i dzNB a
. P MpdOodNE OFRE2 @y &8 NHzO G dzNFB &
9dzNgOgRS TY D&&ﬂ@@gﬂm@aﬁiﬁiﬁwm@-t F“zéé,leyz t
AYOSauAIlLIUGAZ2Y YR 0SauAy3a O0AYO2NLIRZ2NIUGAYy3I Oz
- Material

Speci fCamdri ons

et e

-/ mp RHENA YT RAYWONES G S
nRHMA RIBT F $/R2 y ONSI( B4
n kteSik IN@dzd Y §RAG [SLI
n K HNRARNEER NB.a%l SR
nK@adzy Rif & B /G2y ONB BISRE S &
nK8adzy Rit NEDY F ONBENSR
nichay ONBEHIGE SS NI &
nKhay ONBE&E @S NI a
-/ HpKHAY ONB WY I A ih dZRBYNA A Y &

St Reli nf orcement
-1 A 3K $ i RB.yHEEEKN
-{ IESOWNINOY F2NRS YISy
Pr-2treSsragds

1
~ —~ —~ -~ -~ - -
I O O O O OO OO 3

-1 ABRY A ANBYREYR Y MSE O TMPYD H m OETEYWDC Y'Y
mM{idFryRDNRCPHHNZI! { ¢ DOpOT I m®HEXPK b %{ ncTH

{ G NIZOWEMNIES Y MBbddp kK NIMBD MK MH PT K WPYOH K MPp PT K MT Dy K H
-D2 AP NF 2 NIKHYWNIDGSNRaGAOY
-KABBYaAhNSByyIHRiR y I GA2Y T

| orwe | awat is@masitirleossse nged b eamk at pgutoBbmamrde
Strucukal

- . p by W RIREINT GFRNDSA B g If SRSt RSP A2y a
GuaRdai | s
-1 A3dKgl & DIt GFyAl SRwv Pz NNAGS N2 & &I (ta
' yRbdziax aSidilt wSFtSOG2NR (2
GabiWananMattresses
- C KBS AA AN BB G B& Iy @130 § B WBK | & Iy OF & LAGRAIMNE O2 RS
T/ tFdAS & FYyR /f1+dzaS n yR [/t dzaS p 2F . {y
-t SYIAFRSAABYSRAdzA R LINSYEBIGFRIR oW gz8 € &
RS@St2LISRo6& ¢HyllyAly aAyAadNR 2F 22NJ]a
-t PSY§RE (§ SHE K & By det df X
8 4
cheiL oo Bl 2223 D HAN Aene 51 Moyrard. @
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Ly (0 SNR RBSNNES B gl AlEA LIKHE At My
.CA $6R @k ydal o
: [ I- 0 2 N@-Qjézﬁi\mﬁyﬂzl-nfnZn

sAans

31113D82uSCH<3/a?\{\OEIM)/RI NR
Codefr acatdlocpet ed'

- A s oA e~ oA

Desrgquirement
- 58&4A8VdZd GA2Yy
{ KANTNYIR2W S KZE Y AARSNI GA2Y
I LILIE R DR & S/ER2 ORY 06 A vy SiyrA N>R AH KESNE @&y RNE A y 3
- (0 K&SG NYzG @ aHiiE NI & §zLILJ2 INGESK WHZzO 2 97IR%R i KNRYO |
F NI Ofildoiiha (EK © NIY jOHyXZEAANERAYY YOI VEARRA 6 P2YdINE
ST ISEHS YADNNR & A2y ®
- Durability
5 dzNJ & A IS Nz A ﬁzﬁlﬁlﬂﬂ@@f@)\ N2 @\ngzlﬁléﬁ\ 2y

~ AL oA~ .

L A e o A

- PiFeundati on

¢KS &SOiGA2Y FLILXe G2 SYR O0SFENRYy3 LAf SIEHSt FaN® O A +
¢ KESSOK VDY NIIXFR i S& G Ry Bl NRaY

- 9 v p ovcdYdp DN NIBARE S &

-9MHNe 0 FANNISE Sa

-9 MHC ¥ RNMIBLI | LOASTYSSay

-9 MmN MBSO @ALBEYE R 6 S GRYWRAIONE LAt S &

- Li nfittasbeonsifdeeresldvestabhbility,
. S NISyAR & Ay @ASKISA T Sdzy R HALA228P\ka dzF F 3 VRS § & 20 syRr$ S
A0ONHzOG dzNF £ FF A€ dzNBE 2F GKS LIAES RdzS Ay O2YLINBaa
adezyR FYR AYy (GKS LAES F2dzyRFiA2y>

AL T A AN A A

AGSya (G2 oS ozya I?SNBR
-Descgognsideration
{ A YIIXRSSA A AIAT NSPRIAA A Ty
-Pilleadst
{ G AR A
-5y I fYAORA U
.20 R0BAK2ADOR Y A ARSNENB A lyFR2 SIFEARBYA Y
- Est i noatt x lloanla d p aocB a ryeidl e s

.
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¢ K&t G ANYE DISLI OAdZER! D NISARK B5S (0 S NIy & Z § R 200 LINE &yaRAd2LyE A T i
f2FRAY3IE NBaLISOGABGStey
-v dzv ®v
-6 K S MAZY 2 dA §i AFYE BIFSLI 20 KR dzy RE A2 Y
-v ddzf G AaY|FRINSA Ol AR YDA G @
vl I dA GAYFriS SyR o6SFENAYy3a 2NJo6lasS daLd
OF LI OA # MEARANG & K S1a KyRPSy
O2 KS&aaAMSa Y
L fGAY2 KB NNBTKER d tSozf & 0ICINR © (i BRW.RS | Nk 6 B
- ff 2 @12 N ER2yRTIR KISA Tt SIAQHCT OFi 8 INFSCHeMA @2y a A RSNBR
3.11.2D S 2 Y S5INRAA ¥
3.11.21al m2 I R
DS2YSUNARO RSaA3ady 41 & OFNNASR 2dzi Ay O2YLX Al yOS
LJdzo B @M §R2EFIZNE MRNI Yy 2 UI/NIE Y RR PG Sy Y RT WRNRINE &4 6| &
/ 2 NLJ2 BJ 140 RST SININGESS G [ aALOSSOR ARSI aya 6 @ RS&a ATy & dzOK
G2ttt LXFTFra FyR NBad FNBlFa gKAOK FNB y20 aLISOAT
F ¢ anyt BYLILIwR IOF8 2 Y S (INSAFEHINGS: W2 | R B

Description Unit RGDM RSFS AASHTO
P (MoWT,2011) (MLTM,2009) (2004)

Typeof the road TE?:T:sRs\?;i d Expressway  Expressway
RoadClass DC1 - -
Region Flatground Flatground Flatground
DesignSpeed km/h 120 120 120
Min. CurveRadius m 780(760) 710 756
Min. 5°or above m - 140 -
Curvaturd ~ 5°or less m - TNNK -
ength
Max. vertical Gradient % 3 3 3
Min. Vertical Crest m/% 201 120 95
Seg m/% 74 55 63
(MoWT,2011) | (MLTM,2009) (2004)
CurveChange
ratio
Min. Vertical CurvelLength m - 100 -
StoppingSightDistance m 285 215 250
PassingSightDistance m 792 - -
Lanewidth m 3.50 3.25~3.50 3.3~3.6
MedianWidth m 9.0~12.0 3.0 1.2~30
Min.Shoul Right m 25 2.0~3.0 0.6~3.6
der Left m 0.9 0.75~1.00 0.6~3.6
Application A

Fw{ G S 3 dzA F SNENGZE BISE K f RE KR B & [ Manmvd@sNS | 0

EHE;L Korea Expressway [Ty . lvv” Maynard REX
........... comrnaan I} HANA.q W) Maynard @ (G .
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311.22L Yy G SNOKI y3aSa
¢tKS RSaAdIy &LISSR 2F AVWHENAKI YIS yRa IS 2 FERLHRIG & G0 F
2 FNJ Yal® 2 azONBS f 10 @ KRES 4 4 BB RKIBK NBIHdyIRY § SNESOGAYINRIF RAX
LINEFSNIofte y20 0SS ftSaa GKIYy (GKS GKNRBdJdzZAK NRBIFR® v
2T (KSEKIKNEBE R dzy RSN NBaiNAOGSR OANDdzvaidl yoSao

Propdessigefeadra mp s
t N2 LIR 8§ SRITY S RAILINE LRI diadSA W RYS2 NESAi AT yT( S N K/TRZAINE LJ2 &4 S|
dLISSRa T2NJ AYOISNDKFy3aSaQ NIFYLa KI@RSE 1SSy SSdeR B
SYOGANRYYSyidlt |aLISO0G o0& NBRdzOAYy3I &aAT S 2F Ayl SN
AaLISSRD

F ¢l anf EINE LR 8 SRIIFTSTIY LI& H

Classification Ramp(km/h) Remarks
Tollgate 30 InterchangesandMain road
LoopRamp 40 TrumpetType
DiamondRamp 40 DiamondType
Semidirectional Ramp 50 TrumpetType
DirectionalRamp 80 DirectionType

Mi ni mwmRvaed i i
L ABRKEBO2 YYRBRIMIFGERN | YR KNF p K N K KWRA | YK KNB
K2ttt 26Ay3a YAYAYdzY NI}RAA KIF@S 6SSy | R2 LI

F el an TAYA YV A WilzZR RS A 2 BB [ TRAIDE2 Y YRYa A 1T

Minimum Radiiof Curveqm)

s&Q)
(o))
¢
Q)¢

(@)}

BealHE Absolute(Calculated)
Enax=0.08 Enax=0.06
40 75 50 55
50 100 82 90

Minimum Radiiof Curvegm)
Absolute(Calclated)

Desirable

Enax=0.08 Enax=0.06
80 300 229 252

¢KS YIFIEAYdzY N} GS 2F &dzLISNJ St SOl (A 2yl VWRAEISINING & K N
I Y/RON ¢ D 2Dazy G F AR P BIB G AYREINB HANIZEYLIAZ2Y (GKS AydS|
aK2dzZ R | 0O0Saa o0SGsSSy SELINBaasgle yR SEAalGAy3

AK2NI RA&GH yDSOdzNRY OWINDBT BFNISOC A By GBAB HOE i &

RNA Ba gGEfly (i NPTRBASGEEY ING fRA dzZa Ay (KA A OANDdzyaidl yoSsz A
adzLISN) St S A2y @

Vertical alignment

87
]
Korea Expressway Sl wepus: ¢ = Mavnard —
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t N2 88 ORI} JF NENSSHIdANIZ Y2 RY (0 SNDK I y 3 SRA T INSNBIVRGE @R YD v

NREIIRaAa®d ¢KSANI GSN¥YAYylIfa 2F 020K aiARSa 2F N}vLa

ANIBRSELI NI SR AYyiSNASOUAZ2Y® / KF NI OGSNAAGNDE&IZTF N

FYR YI1S G4KSY (2 06S ARSYGAFTASR & NRtfAy3a FyR ¥

SNIAOI AN} RASYyG Aa GKSNBF2NB +y S NBYSTt e
a

E
KSASNIAOSIF oAt AlE LISNF2N)YI WKS yIOBR O@¥ &k RENI ik 8y

[t N et N E Y

KoS 4 A & DOINA F AN 1R 425 § ¥ 6688 AW ARNIK 2 ¥ @88 2 6 o
Fel oty EAYDNMY RSA &2 06

: DesignSpeed(km/h)
Terrain
Flat 5 5 4 35 3 3 3
Rolling 8 7 6 6 5 4.5
Al 10 | 9 8 7 7
Mountainous

PLILXE AOFGA2Y 2F YAY®YdzZSHILG F 2NF OCQMNIKIOH dzZNFOANID S a
GrofSo

F el anf YA Y A WA B dzNID b ¥ iz IBz836NIOMDIBSES & f
K-Valuesto SafetyStoppingsight

distances(m / % of g) < F';/igtles to "
afetyStoppingig
crest Sag distances
30 3 4 31
40 5 8 55
80 49 32 310

C2NJ AYLX SYSy(llGdA2y 2F (GKS LINR2SOGx /e@y@axidt FisS |
AlG &4dz00SaafdA tes odzi O2yaARSNYIGA2Yy 2F al FSide& K
GSNIAOFE EAIYyYSyd FINB F2fft26Ay3 w5Dad

Decel ammaltcehkemnateson
¢KS fSy3aidK 2F (KS | dEMFETASNEY OGS yAY RIISSYRR 80 Sy SiSK/

SELINBaagleés |yR GKS t2y3AddzRAYLFE 3ANFRASYG |
O2yaARSNBRO®

. StRYARSAONMDOS R I MM
FelahBYSy AH KOSt § NIyabdwe i

Design Rampcontrol speed(km/h)
om0 T @ 0@ | m B w e
/n)
75 125 115 75 55 30
90 85 115 150 110 85 60 30
100 91 190 185 145 125 100 70 35
110 101 235 225 185 165 140 110 75 40

Korea Expressway Bl wesoie ‘ - e
S B S D HAN e B M @ =
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120 107 280 270 230 210 180 155 120 85

130 111 325 320 275 225 230 200 170 135

Fel atpYSY AHE RQOSE § NlydSvaery
Rampcontrol speed(km/h)

speedkm | T(m)

/h
80 54 350 265 215 155 80
90 64 450 360 310 250 175 95
100 70 550 460 415 350 280 200 105
110 80 670 580 530 470 395 315 220
120 86 790 700 655 595 525 440 350
130 90 930 840 797 730 660 580 485

LINBaSyGSR T2NJ LINKSSOU o
1] F

TAY 2F GFLISNBR KIF@S 0SSy a
itymHOl YREKRARBRGl 2G2 3IADS

NB a2di Yiv@n ¥ ¥ S yddukZ y a dzf
avyz220K Y20SYSyio

3.11.2.3¢ & LIX QRSSO 2 MEYINB a6 | &
Ma iR a d

¢ KBS (i S NI 2 ¥ Ky&dz2oZSFNI VA Bi& a25yR NI I FYFIATOYRE & I 2RNB OF a G Ay 3¢5
i KISNB O3 2z | £ RSN 85K 6 HaREGRKEEINS & $SHSIZHRWS §/ | NA i NG /& N2 23 |
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Lanewidth m 3.50 3.50
Median Width m 9.00~12.00 6.50
Left m 2.50 3.00
Min. Shoulder i
Right m 0.90 0.90
Outer Shoulder m 0.90 0.90
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Lanewidth m 4.00 4.00 4.00
Median Width m N/A 2.50 N/A
Min.Sh Left m 2.00 2.00 2.00
oulder Right m 2.00 0.50 2.00
Outer Shoulder m 0.90 0.90 0.90
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