CHAPTER 12 PRELIMINARY ENGINEERING DESIGN
FOR HIGH PRIORITY PROJECTS

12.1 General _
Supplemental field surveys was carried out along the high
priority project roads sclected in the previous chapter. On
the basis of the data and information obtained througﬁ the
supplementary field surveys, the preliminary engineering des-
ign was conducted using the existing topographical maps with

a scale of 1/2,500,

12.2 Supplementary Field Surveys
The supplementary surveys conducted by the Study Team are the

following:

- Topoegraphical survey including preparation of Maps with a
scale of 1/500 for junctions, cross section survey and
right-of-way survey '

- Utilities survey including water mains, telephone cables,
electric wire and posts, and sewerage and sanitary drainage

- Traffic survey on area roads of Chang'ombe, Kariakoo, Mwin-
juma and Central Areas

- Intersection traffic movement survey at major intersections
of Morogoro, Upanga and New Bagamoyo Roads

- Pavement structural component survey including 24 nos. of
sampling and laboratory tests

- Road inventory and drainage survey on all of the high
priority project roads selected with a total length of
104.1 km

12.3 Preliminary Engineering PDesign

(1) Design Criteria
The function of proposed Morogoro and New Bagamoyo Roads are
expected to be arterial rocads focussing on the Central Area
of the City with a high design standards. Design criteria to
be applied for the project rcads should be a high standard to

meet the requirement of function as shown in Table 5.12.1.
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(2)

(3)

(4)

(5)

(6)

Project Length by Improvemeﬁt Measures

The project length by improvement measures was reviewed on
Lhe basis of field survey and the results are presented in
Fig. §$.12.1. through §.12.3 with minor correction of total
length from 103.4 km to 104.1 km.

Geometric Design

Since the Project aims at improvement of the existing roads.
with overlay, reconstruction and widening, no major change

of alignments were proposed in the Project. Typical cross
sections to be applied for the project were presented in Fig.
S.12.4

Intersection Design

The analysis on traffic movement was carried out for the
major junctions on the proposed roads. As the result, it was
¢oncluded that signal controlled facilities should be pro-
vided at thé following junctions:

- 3 junctions on Morogoro Réad

- 2.juncticns on Upanga Road

- b junctions on New Bagamoyc Road

Bus Bay and On/0ff Loading Bay for Goods at Manzese

Bus service plays an important role in the public tramsport
system in Dar es Salaam. As for Morogoro Road, special type
of bus bay and on/ off loading bay were considered at Manzese
area taking into account the large numbers of peoplc as well

as goods and preoducts brought to the nearby market.

Pedestrian Bridge
The proposed pedestrian bridge across Morogoro at Manzese is
the first pedestrian bridge in Dar es Salaam. The main feat-

ures of the bridge are as below:

- Type of Bridge‘ : Prestressed Hollow Slab Concrete (PC)
- Bridge Length : 48 m

Span Arrangement: 10.1 x 2@12.25 x 10.1
- Bridge Width © 5 m






Tuble S§.12.1

Design Criteria for

Wideniug

Sections

Nesign

Morogoro

ilpanga

New Bagamoyo

Road Ruad Road
Design Speed $ Km/hr 60 km/hr 80 km/hr
Minimum Rédius 300 m 50 m 300 m
Maximum Gradient 3% B % 5 %
Pavement Width 4 lanes 4 lanes 4 lanes

Shoulder
Median Strip
Sidewalk

Minimum Sigtih Distance

(242x3.75m)
1.50-2.50m
7.00 m
2x3.050 m

113 m

(2x2x3.50m)
D.50 m
0.50 m

2x3.00 m

-3
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Ih

(2x2x%x3.75m)
1.50-2.50m
T7.530-10.0m
2x3.90 m

115 m
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TYPICAL CROSS SECTION OF MOROGORO ROAD
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TYPICAL CROSS SECTION OF UPANGA ROAD
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TYPICAL CROSS SECTION OF NEW BAGAMOYO ROAD
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CHAPTER 13 CONSTRUCTION PLAN.AND COST USTIMATE

13.1 Main Feature of the Project
The constriction works consist of improvement of road
structures, urgent repair of pot-holes and improvement of
road maintenance system. Thé main features of the Project

are summarized in Table 5.13.1.
13.2 Construction Plan and Schedule
13.2.1 Construction Conditions
The annual workable days are varried from 216 to 252 days due
to nature of construction conditions on each work.
13.2.2 Temporary Construction Facilities
After land compensation, temporary facilities shall be provi-

ded prior to commencement of construction works.

13.2.3 Construction Package

-Category A : Improvement of road structures
LOT A-1 New Bagamoyo group { 9.8 Km)
LOT A-2 Morogoro road ( 5.7 Km)
LOT A~3 Chang'ombe area group (19.2 Km)
LOT A-4 Kériakoo area group (31.7 Km)
LOT A-5 Mwinjuma area group (16.7 Km)
LOT A-6 Central area group {(21.0 Km)
Category B(LOT B-1) Urgent repair of pot-holes 206 km
Category C : Improvement of road maintenance system
LOT C-1 Construction of main depot
LOT C-2 Provision of maintenance equipment

-LOT €C-2(1) Eguipment for main depot
-LOT C-2(2) Equipment for road maintenance
LOT C-3 Guidance and training

13.2.4 Construction Plan and Schedule

Construction pericd is estimated as shown below.

-Category A ; 1990.Dec. - 1994.Mar. (40 months)
~-Category B 1990.Dec. - 1992.Mar. (16 months)
-Category C 1990.Dec. - 1994 .Mar. (40 months)






13.3 Cost Estimate

13.3.1 Conditions for Cost Estimatle
-Price level : October, 1989
-Exchange rates : US$% 1.0 = TShs.144.0 = ¥ 144.0
-Project Cost
A.Construction coét
.Physical contingency
.Engineering service cost

.Relocation cost of public utilities

[ = S o B v

.Government administration expense

=

.LLand Compensation cost

13.3.2 Unit Price
Unit prices for major work items were developed by the Study
Team as shown in Table 5.13.2. These unit prices shows the
direct construction cost(A-2) excluding temporary works(A-1)

and indirect expense{A-3).

13.3.3 Major Work Quantities

Majour work quantities are shown in Table S.13.3.

13.3.4 Estimated Project Cost
On the basis of unit prices and gquantities, the project cost
was estimated as shown in Table §.13.4 and summarized in

Table 5.13.5.

13.4 'Implementation Agency
DCC will be responsible for the implementation of the Project
and act as the execution agency for the Project in corpora-

tion with MOCH,.

13.5 Implementation Programme
Total implementation period is estimated at 16 months. Whole

implemented schedule is shown in Figure §.13.1,

13.6 Annual Disbursement Schedule
Fiscal year for the disbursement schedule is assumed to start
in April and end in March next year. The project cost is

assumed to be disbursed as shown in Table $.13.6.
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Table §.13.2 Unit Price List for Major Work Iltems

{(Exchange Rate_i_}.OUS$ = TSh§z}44.0 = JYE 144.0)

Item F/C L/C Total
No. Work Unit Portion Portion '
(TShs.) {TShs.) (TShs.)

1.EARTH WORKS

E-1 Clearing and removal of sSq.m 55 25 80
unsuitable materials

E-2 Waste excavation,common cu.m 335 135 470

-3 Waste excavation,rock cu.m 530 200 730

E-4 Embankment, cu.m 370 150 520
borrowed material

E-5 Embankment, cu.m 230 60 290
excavated material

E-6 Removal of existing cu.m 470 200 670
pavement

2. PAVEMENT WORKS

P-2 Sub-base course pavement cu.m 930 1,930 2,860

P-3 Base course pavement cu.m 1,630 2,400 4,030

P-4 Shoulder pavement cu.m 1.470 2,830 4,300

P-5 Prime coat sq . 65 5 70

P-6(F)Asphalt. pavement, ton 4,210 1,630 5,840
t=50,100nm

P-7 Sidewalk _ SqQ.m 390 460 850

P-8 Kerb stone lin.m 310 8380 1,190

P-9 Boundary block iin.m 180 550 730

3 .DRATNAGE WORKS

D-1 Side riprap drainage sq.m 70 280 350

D-2(B)Side flume drainage, lin.m 1,930 4,140 6,070

| 400 x 500

D-3 L-shaped side ditch lin.m 590 1,180 1,770

b-6 Pipe culvert,type A, lin.m 2,950 11,750 14,700
diam.= 600mm

D-7({B)YPipe culvert,type B, lin.m 1,130 8,300 9,430
diah.= 600mm

D-8 Re-installatien of lin.m 780 . 380 1,160

existing drainage
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Table §.13.4 Total Project Cost

Exchange Rate:1.0058%=TShs.144.0=JYE144.0

Description F/C Portion L./C Portion Total
(Mil.TShs)  (Mil.TShs) (Mil.TShs)
A.Construction Cost 7
A-1 Temporary Works 399.0 171.3 570.3
A-1-1 Direct Works 15.9 11.5 27.4
A-1-2 General Works 77.0 120.3 197.3
A-1-3 Transportation 306.1 39.5 345.6
A-2 Construction Works 1,588.6 1,150.6 2,739.2
A-2-1 Category A 1,299.1 970. 2 2,269.3
1YLOT A-1 New Bagamoye (320.4) (217.2) (537.6)
2)LOT A-2 Morogoro {(398.3) (316.3) (714.6)
3ILOT A-3 Chang'ombé (104.4) ( 79.4) (183.8)
4)LOT A-4 Kariakoo {223.5) (193.7) (417.2)
5)LOT‘A—5 Mwinjuma {138.3) (100.1) (238.4)
6)LOT A-6 Central (114.2) ( 63.5) (177.7)
A-2-2 Category B 102.7 87.3 190.0
A-2-3 Category C 186.8 . 93.1 279.9
IYLOT C-1 Main depot (87.0) (93.1) (180.1)
2)LOT C-2 Equipment (99.8) ( 0.0) { 99.8)
3)LOT C-3 Guidance { 0.0) { 0.0) ( 0.0)
A-3 Indirect Expense 368.0 86.1 454.1
A-3-1 Site Expense 197.3 17.1 214.4
A-3-2 Construction expert 75.4 0.0 75.4
A-3-3 General Expense 95.3 69.0 164.3 .
Total of A 2,355.86 1,408.0 3,.763.6
B.Physical Contingency 220.9 135.5 356.4
C.Engineering Service 360.0 90.0 450¢.0
Total of A to C . 2,936.5 1,633.5 4,570.0
D.Relocation Cost 70.0 50.0 . 120.0
E.Administration Cost 6.0 23.0 23.0
F.Land Compensation ¢.0 30.0 30.0
Total of D to F 70.0 103.0 173.0
Grand Total (A to F) 3,006.5 1,736.5 4,74370







Table §.13.5 Summary of the Project Cost

ITtems

)

Construction Works
Physical Contingency

Engineering Service
sub-total (A to C)

Relocatioen Cost

Administration Cost

Land Compensation

Sub-total (D to F)

* Grand Total (A to F)

F/C L/C Total
(Mil.TShs.) (Mil.TShs.) (Mil.TShs,
2.355.86 1,408.0 J,763.6
$220.9 135.5 356.4
360.0 90.0 450.0
2,936.5 1,633.5 4,.570.0
0.0 50.0 120.0

.0 23.0 23.0

.0 30.0 30.0

70.0 103.0 173.0
3,006.5 1,736.5 4.743.0

Table $.13.6 Summary of Annual Disbursement Schedule

YEAR FOREIGN PORTION
{(Mill.TShs.)

LOCAL PORTION

(Mill.TShs.)

TOTAL

(Mill.TShs.

{1)Total Construction Works(Item No.A to C)

1990/91 874.9 495.1 1,370.0
1991/92 937.3 452 .7 1,390.0
1992/93 830.38 529.2 1,360.0
1993794 293.5 156.5 450.0
Total 2,936.5 1,633.5 4,570.0
(2)Com§1ementary Works(Item NO.D to F)
1990/91 40.0 28.2 68.2
1991/92 30.0 65. 4 95 .1
1992/93 0.0 7.4 7.4
1993/94 0.0 2.0 2.0
Total 70.0 103.0 173.0
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CHAPTER 14 ECONOMIC EVALUJATION

14.1 General

High priority project roads proposed in the previous chapter
are economically evaluated. First of all, the estimated project
costs for each of the road improvement and rehabilitation pro-
jects are econemically cvaluated in relation with the expected
- benefits produced by each project so as to ascertain their econo-
mic feasibility from the view point of the national economy.
Second, the socio-economic impacts of the project roads are anal-
vsed so as to clarify the role of project roads for the realiza-
tion of better socio-economic conditions in the city of Dar es

Salaam and its surrounding areas.

14.2 Results of Economic Evaluation

Project casts estimated in chapter 13 were evaluated in terms
of economiec costs through three indicators, i.e. Benefit-Cost
Ratic (B/C), Net Present Value (NPV) and Internal Rate of Return
(IRR)} Preposition for the economic evaluation were set up as

below;

~-Projects to Be Evaluated
A set of high priority projects contained in Category A and
C of the short plan is defined as the base for the evalu-

ation.

-Project Life

15 years of project life was assumed.

-Discount Rate
10% of discount rate was applied throughout the project life
on the basis of estimated opportunity cost of capital in

Tanzania.






The results are far beyond the benchmark values of these in-
dicators and it could be concluded that the Projects are highly

feasible. The calculated values of these indicators are shown

below:

Table $.14.1 Result of Estimated Indicators

* *
B/C NPV(M.Tsh.) IRR (%)
2.46 4888 .4 25.1

*10% of discounl rate was assumed

14.3 Foreseeable Socio economic Impact from the Project

Besides the above, it is easily expected that the Projects
would come up with great amount of socio-economic impact to the

surrounding areas. Some of the conceivable impacts are itemized

below;

- Promotion of efficient land use plan

- Realization of functional hierarchy among roads
- Enhancemeﬁt of urban amenities

- Stimulation of regional economy

- Incentive for the succeeding road developement

It is strongly recommended that these impacts be fostered

and directed For future urban development in the city of Dar es

Salaam.
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