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Table 8-2 Temporary Faciliéies‘

Building(Sq.ﬁ) Area of land (sq.m)

Office kcoﬁgracfdr) o : liﬁ ' 220
:Domitdry' ' 80 160
Labofers house -i40’ | 280
Labofatqry | | | B 60
Qafeﬁouge {Cement). _ 140 | 210
ﬁafehouse _ ' _ '80_ ' 120
Repair shop, Workshop : 300 450
‘Stock yards for materials 2,000
' 'Motog pool . 800

'Cfushiﬁg plant

7

Asphalt plant S ' 7,000

Stockyards for aggrégates and rock materials

Total’ -~ . | - 880 11,300
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PROPOSED SITE |
FOR TEMPORARY FACTLITIES

- -

g ma
. e

Contractor's Office,

Laboratory, Dormitory,

Laborers house, ‘Warehouse,
Repair Shop, Workshop

Power House ;

Aggregate Crushing Plant, Asphalt Mixing
Plant, Stockyard for Rock Materiald and
Aggregates, Stockyard for Other Materials
. Motor Pool

PROPOSED' SITE -
FOR TEMPORARY FACILITIES

Engineer's Office

Stockyard for Aggregates and
Materials
Motor Peool

Scale 1:20,000
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' Flg 8-2 Map of Tempora.ry Facilities and Quarry Sites
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BRIDGE WORK °

Bridge Work Procedure

Temporary T Construction Read and
Works | Cofferdam Embankment
" [Pile Briving]
Coffering

. [Structure Excavation]
Substructure o _ : : :
Works _ Form Work and Fablication of
Reinforcing Bars '

[Concrete placing]

Curing

:LBgmoval of form)

{Back filling]

' Lﬁtaging and Timberingl

_ Shoe Setting, Form Work,
Superstructure Assembling of Reinforcing Bars
Works and Setting of Drainage

[Ebncrete placing

Curing

Removal of form, Staging and
Embankment

_ "~ |Ashaltic Concrete Surface Course,
Surface Treatment Marking, Kerb, Bridge railings,

and Accessories Wheel guards, Lighting Facilities,|
Newel posts and Name plate,
Expansion joint

Fig. 8-3 Working Diagram'of Bridge Work
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ROAD WORK

1st Stage

Expand width of ,
existing carriageway _Existing carriageway
SLION Temporary

Znd St

LHE nrige ‘carriageway

Barth work is excuted

to the required level.

Following completion

of it, sub-base course

and base course are vressmen bt NP
: /A AR TR A

carried out ) (LS, IFETRIIRA S RA TRy WG Th

o

3rd Séage. | Temporary

carriageway -

‘Earth work and pavement
work are: carried out
including some asphaltic
concrete surface course,

g TS, oo i 0

i, . T
Vi TIXTERS T TS

4th Stage ' Temporary
carriageway

The remaining asphaltic
concrete surface course is
excuted

Sth Stage
The work at junctions and : :
around traffic islands ———— Ground line

is executed.’ \ i
—————— Design line

W FJork Area

Fig. 8-4. Work Diagram of Half Width staged Construction
for Road Works '
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Table 8-3 'Qﬁantity of Coarse Aggregate

Cruéher—run'subbése cdurse 4,356.tons
Grading éontfolled'base course 4,560.t0ns
As.péhaltic" éonprete binder course ‘ 1,010 tons
Asphaitic éoncrete'surfaée course ..1,670 tons
Concrete _ | 2,930 tons
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Table 8-4 Construction Equipments
Equipment Model Number Remarks

Bulldozer. 11 tons 2

" 21 tons 1 Riper
Tractor shovel 1.3 m3 1  Wheel type

" 1.0 m3 1 o

" 1.4 m3 2 Crawler type
Crapé 35 Hp 1 Crawler type
Clam shell 0.3 n’ 1

_ Diesel pile hammer
Vibrating hamﬁer-
Léa&ér

Welding machine
Motor grader

_ Maéadam roller
Tire roller
Vibréting roiler
Asphalt finisher
Engine sprayer
Soil éompacﬁdr
Concrete mixer

Asphalt planﬁ

Agorepate crushing plant

Jack hammer

Hand breaker

22 KW
.i_= 20m
13 KW
3.1 m
10 v 15 ton
25 " 28 ton
2.5 ton
2.5 m
200:2
i.6 ¢
0.3 m
45 t/h;
" 30 t/hr
3 m3/min

15 kg

ram = 3.5 tong 1

10

Attachment only

piling

Portable type







- Table 8-4 (continued 2) -

Equipment Model Numbex © Remarks

Diesel generator - . : ZS_KVA ._2
| | 100 KVA 1
Air ébmpfessdr 37 KW 2
| 100 kKW | 1

Vibrator | : ; ) 60mm 3 Engine
Water pump . - 13 RW 6
Water- tank - ' ' 1 m3 6
Water truck | 1,600 2 1
Dhmp truék : ' 8 tons 4
" . | 11 tons | 7
Truck - - : 2 tons 2
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Table 8~5 List of Testing for Construction

Test for Slump of Concrete JIS A.1101
" Grain slze ‘Analysis by %creening ' _ | il02
.Grain. size Analysis by Sedimentation - 1103
Test for Unit Weight of Apgregates 1104
‘ Test for Organic Impurity of'Sand_ : | ' :i1105
Test for FlexuréisStrength’of Concrete ' o 1106
‘Test for'Combressive Strength of Concréte o R 1108
Test for Specific Gravity and Absorption 1109
of Fine Agpregate. ' B
Test for Spec1f1c Gravity and Absorption | © 1110
of Coarse Aggregate . ' :
Test for Surface Moisture Content of Fine Aggrégate 1111
‘Test for Air Gontent of Flesh Concrete by the _
Volumetrie Method 1118
Los Angele‘szébréiéion Test JIS A 1i21'
Test for Stability'of‘Aggregate ' : 1122
Methoﬂ of Making“and:Curing Concrete Specimens ' 1132
Test for Moisture Content of Soils | 1203
Grain size Analysis of Soils 1204
Test for Liquid Limit of Soils 1205
. Test for:?iasticlLimit bf Soils ' ' 1206
Test for Moistufé—bénsity'Relation of Soils_Using Rammer 1210
‘Test for the California Bearing Ratio of Soils © 1211
Test for Density of Sdil in-Place by the Sandwcbﬂe Method 1214

Bulk’ Spec1f1c Grav1ty of Compacted Bituminous Mixtures : :
U51ng Paraffin-Coated Speclmens _ ASTMfDIIBB

R951stance to Plaqtic Flow of Bitumlnous Mixtures .
U51ng Marshall Apparatus _ ASTM-D155%9

Quantitatlve Extractlon of Bitumen from BltuminOus o
Paving Mixtures _ ASTM-D2172
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9.2 HEROBEER
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Table 9-1 ' Bill of Quantities

t . o
PayNi e Description Unit Quantities Remarks
101 Safe Measure to Traffic. L.S. 1
on Existing Road ‘
102 Safe Measure to Existing | L.S. 1
- | Public Utilities
103 ‘Safe Measure to Demoli- -L.S5. 1
tion of Existing :
Pedestrians Bridge
201 | False work - LS 1
202 Structure Excavation m3 _ 1,570
203 | Structure Back fill ol 450
204 Foundation cobble stone m3 ' 70
205 . Cdncrete (class-4) m3 _ 990
206 - Conerete (Class—B) m3 625
207 Concrete.(class—D) m3 40
208 Reinforéing Bar—A kg 47,790
209 . Reinforecing Bar4B 1 kg © 126,970
210 | Piling (4600 Steel Pipe) | m 1,536
211 Aéphaitic Concrete m2 : 1,423
Pavement







Base Course (t = 15 cm)

Table 9-1 (continued 2)

Payﬁéfem Deséription. “Unit Quantifiés Remarks
212 Elastic Bearing ? 60
213 | Hand Railing n 303

| S 214 Newel Post each 4
215 Expansion Joiﬁt ™ 19
216 | Drainage each 8
30;  Clearing and Crubbing n2 27,250
.302 waste'Exéaﬁaﬁion. _m3 230
303 _ Side'borroé Embankment m3 3,340
304 | Borrow Pit Embankment m 7,600
305f Improved Subgrade o ﬁ3 920
306 | Slope Protection Sodding .| m- 2,360
307 Slope Protection Rock 2 220

Rip rap

401 Kerb Stone m 2,270
402 Side Ditch-A m 1,210
403 Side Ditch-B m 1,380
404 Side Ditch Cover (G) each 53
405 _CulVert m 180.
406 Catch Basin each 39
407 Out let each 5
501 Crusher run m2 18,490

Subhase Course (t = 15cm)
502 Crading Controlled m2 19, 380

.__7 4_.-






Table 9-1 (Continued 3)

Pay Ttem

No. .Deséfiptlon ‘Uﬁit Quantities Remarks
503 Asphaltic Goncrete | m? 19,620
Binder Course (£t = 5 cm)
504 ASphaltié Goncrete m? 20, 800
_ Surface Course (t = 5 cm)
505 SidéWalk Pavement m? 7,700
601 éfreet Lighting Pole -I set 55
602 n Poll'e -TI set 28
603 - n Pole -IIT set 11
604 Traffic Signal - T set 10
605 S ~11 set 16
606 " ~1IT set 4
607 'Caﬁlé layiﬁg and wiring :m 3,000
- for Lightings :
608 Cable.laying and éiring m 640
for Traffic Signals '
609 Distribution Pannel for each’ 2
Lightings
610 Con#rol Pannel for Traffic{ each 3
Signals
611 Road sign - A each 10
612 ' ": . B each 6
'613 " C each 14
614 Delingator each 20
615 Road Marking each 830
616 .Hand.Rail m 28
701 Bus Stop Shelter each 1
702 Mediaﬁ Strip m2 2,850
703 Plantiné ‘each 550
704 Office-for'Engineer's Use .LS 1
705 Vehicles for Engiﬁeer'sl LS 1

Use

=75 -
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Table 9-2 'Unit Prices of Major Locally Procured Materials

Description ‘ Unit Unit Price (Yen)
‘Cobblestones for riprap hB 6,400
Sénd=forIConcrete ﬁ3_ ' 8,100
Cravel > 7,000

| Woéden form ﬁg _ 3,i00
Turf (Sod) - | m3 : 170
Petrol ' L o 240.
Diésel.dil | : |1 ¢ 130
Light oil . 115
Lubricating oil o : £ 2,2Q0
Cement 50 kg Bag : bag 230
Timber for trenches m3 . | 1,700







2) REER I

Table 9~3 Major Conétrﬂction Equipments_

Description

Classification

Hoﬁrly,
operating
cost {YEN/houtr)

Bﬁlldoéer
Tractor shbvel
Cramshell
Back hoe
Macadam roiler
Tire rollér
ﬁﬁtot gradér
Aspﬁalt finisher
.Engide_sprayer
Crawler.Crane
Diesel haﬁmer
Compressor
Diesel generater
Dump trﬁck

" "
Truék crane
Lift car
Trailer
Water tank
Station wagon
.Aspﬁalt'plant
Cfusﬁiﬂg.plant

Concrete mixer

11 ¢

i.3 m3

| 0.3 m3
0.35°

10~ 12 ¢
8a 20 t

3.l_m class

2.4 4 5.0 m class

200 %
35 ¢t
ram = 3.5
Portable'Z? kw
100/125 RVA
11 ¢
8 t
2t
11 v 12 m
20 t class
3 m3
2,000 cc

'45t/hr

30 t/hour

0.2 m3

9,820
14,940
37,430
74,240
12,200
16,390
74,770
24,800

1,730

15,170
24,320

9,440
3,440
8,610

4,640

105, 760
1,070

1,250

-7 7=






3) BN

Table 9~4 Unit Prices of Major Types.of.LaborerS-'

Price

Dgécfiption : Classification ﬁnit (Yen)
'Forman hour 600
Mechaniecian " 500
dperator i 430
Driver " 380
Skilled Labor Plumber " 300

Carpenter " 300

_Painter " 300

Mason " 300.
Semi-skilled labor 220
Unskilled labor .

170
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A~I MINUTES OF DISCUSSTON
of
‘The Preliminary Survey on the Selander Bridge

Expansion Prqject in Dar es Saiaam, Tanzania

_ Thé_Japéﬁese.Gevernmént; on the request of the Tanzanian Government,
dispatched the téam from 22nd Septembetr, 1979, to 5th October, 1979, through
the Japan International Cooperation Agency to carry out the Prélimiﬁary

survey in the Selander Bridge Expansion=Prdject in Dar es Salaam; Tanzania.

The team had a series of discussions with various government agenciles
. concerned during their stay in Tanzania. The main items which were under-

Stbod by both sides were as follows:-

1. The team confirmed that the Tanzanian side understood the system of

Japan's grant'aid programme to be éxtendéd by the Govermment of Japan.

2. It was confirmed that the Project covers the road section between the
Kinondoni Road/Bagamoyo Road junction and the Ocean Road/Upanga Road

Jjunction. -

3. It was clarified ‘that the capacity of the proposed four-lane bridge
'aﬁd approach road‘would cope with the traffic volume in 1990 estimated

in the reports obtainable.

4, The team'recomMendéd that the width of the carriageway from curb to

curb shquid be around 16.25m,

5. It was confirmed that'the'deSign ratio of the turning - Tight volume
to the total sohtthound one at the United Naticns Road junction could

be presumably fixed at the present ratio, approximately 30%.

6. It was suggested_by the team that the basic désign of the Junctions
 based on a fréffibflight system to be conducted by the basic' design

survey team.






A-I (continued 2):

10.

11.

12.

It was suggested by the team that, in case the traffic demand

_exceeds the capacity of the proposed four-lane bridge and approach road,

the pr0posed Inner Link Road should be constructed in velation to

trafflc cond1t10ns

. It was confirmed that bridge loads for designing should be based on

the'British Standards HA loadings and checked for HB loadings.

it ﬁas confirmed that the effect of corrosion should.be fully considered

in the selection of the type of structure and. materials of the proposed

new bridge.

The superstructure design should be decided taking into consideration
the availability of local materials, ease in construction and

maintenance problems.

The ex1st1ng road brldge should continue to be used for light loadlngs_
for pedestrlans and cycllsts The new road bridge shall be constructed _

on the ocean side of the existing road bridge.

The'Tanzéﬁian.Government agreed to provide the land and its relevent

- facilities necessary for the implementation of the Project {inclusive

i3.

4.

of an additional right of wajifor widening).

The team'was-rQQUésted by the Tanzanian Governmeﬁt that the Government
of Japan would dlspatch the basic design survey team at latest by

the end of November 1979,

Thetteam‘Was requested by the Tanzanian Government to advise the
Governmént.df.Japan to initiate the prompt implementation of
construction work at the earliest time within the framewdrk of the
Japanese budgetary mechanism.

a—

(NOBUYUKI NARITA) _ (1.N. KIMAMBG)
Leader : : : Director of Roads &
of Aerodromes Division
Japanese Preliminary Survey Team Ministry of Works

2nd October, 1979






A-T1_MINUTES OF THE MEETING
- oN
THF SELANDER BRIDGE EXTENSTON PROJECT

DAR ES SALAAM, TANZANIA

" At the request of the Government of the United Republic of
Tanzania for the Selander Bridge Extension Project, the Government
of Japan, thfough the Japan Tnternational Cooperatioﬁ Agency, dispatched
_the_basig design sufvey team, (hereinafter referred to as the Team) from
.lst'December 1979 to iist December 1979 ‘to conduct the basic design survey

of the Project.

The Team had a serieg of discussions as well as field reconnaissance
and ‘exchanged views with various govermment agencies concerned during their

stay in Tanzania.’

As a result of the survey and discussions, both parties have agreed to
: recomménd to their Government respectively to take necessary measures towards
establishing the Project as stated in the Minutes of Discussion é;tached

herewith.

‘December 8, 1979

Dar es Salaam, Tanzania

—

Ao I T

(NOBUYUKI NARITA) - ' '(I¢NQ KIMAMBO)
Team Leader of the Japanese - . Director of Roads and
Basic Design Survey Team - - _ Aerodromes Division

Ministry of Works






A-TI {continued 2)  MINUTES OF DISCUSSION

1. Tt is coﬁfirmed that the Eroject shall:coﬁer:
- Constfdctidn'of the new Selander Bridge.
~ Modificatioﬂ/lmprovement of BagamoyofRoad to 4 lanes
“divided hlghway between Klnovdonl Road and Ocean Road

1nclud1ng all the Junctlons.

2. The proposed Brldge shall be de81gned in accordance with
the following condltlons - _
~ Design load: Type HA loading and thereafter to
' be checked by Type. HE loading (45 Unlts)

- Seismic load: = 0.05
- Bridge cype_: o Reioforced concrete
f.SP?nl R _ 15.00m x 5 - span
- Lighting facilities: to be provided _ .
- - Cleareoce o . not narrower than the exlotlng bridge

- Other- de31gn criterla than the above and design calculation
method shall follow the Japanese standard.
-~ General plan, profile and cross section shall be as shown in

Exhibit ~ 1.

3. The propoeed road and 1ntersectlons shall be designed in accordance

with the following conditions.

— Design trafflc : 3,000 pcus for south bound traffic
- Typlcal Cross sectlon shall be as shown in Exh1b1t 2.
- Appr0x1mate layout’ of the intersections shall be as shown in
Exhibit-3 and Exhibit=4. _ '
- Pevement shall be of'asphalt concrete surface.
" — Other de51gn criteria than the: above and deSIgn caleculation

method shall be in accordance with Japanese standard






A-TIL (continued 3)

4. As atlpulated in Japan's Grant A:d Program,

1) The Tanzanian Government is requlred to clear the site and
to remove/demollsh the obstructlve matters in advance of the

actual commencement of the construction work.

2) The anticipated obstructive matter will include the building, .
the foot bridge, the water pipe and other miscellaneous
facilities. The detailed specification of these obstructive
matters will be clarified in the design report to be prepared

by the Japanese Government.

5. It was understood that the Japanese Government has taken note of
:1mportance of this prOJect to the Tanzanian Government and will
_ take utmost effqpts to.accelerate.lts implementation of the
propoeed Project:to'praetically possible extent within the framework

of Japanese budgetary mechanism.

6. Other items on the MINUTES of the'Preliminary Survey Team, unless

- otherwise mentioned, remain unchanged.






A-III  GIST OF DISCUSSIONS

ON
_THE DETAILED DESIGN OF THE SELANDER BRIDGE EXPANSION PROJECT

The Japanese Detailed Design Suyvey Team for the Selander Bridge
Expansion Project, headeﬂsby-Dr.'N, Narita, was dispatched by che
Japan International Cdoperation_Agency to the ﬂnited Repubiic of _
Tanzania from the lst June, 1980 to the Jéth Jdne; 1980 to reach to the
mutual consent on the detailed de51gn, the scope of site clearance and

the procedure and schedule necessary for tendering.

During its stay in the United Republic of Tanzania, the Survey
Team exehanged views and had - a serles of dlSCUSSlOnS w1th the Tanzanian
Ministries concerned in respect to necessary measures to be taken for

the smooth implementation of the ‘above mentloned Progect
As a result of discussions, both parties agreed to recommend to

“their respectibe Governments the matters referred to in the gist of

discussions attached herewith.

Dar es Salaam, Tanzanila - June 6, 1980

R
e

47 /Z%ZL - Wvgﬂx

—
Nobuyuki Warita ' . F. Barozi '
Team lLeader Director of Roads
The Japanese Detailed Design _ : Ministry of Works
Ssurvey Team for the Selander Government of the United

Bridge Expansion Project . Republic of Tanzania






A-ITT (contdnued 2) GIST OF DISCUSSIONS

ON

The Detailed Design of the Selaﬁder'Bfidge Expansion Project

I. Detalled Design

It was confirmed that the contents of detailed design discussed

by both parties were mutually agreed unless otherwise described below.

1) Access to the existing pollce statlon from the proposed road.

2) Alteration of the sidewalk adjacent ta the New African Building

near Upanga Road - United Nation Road Junction.

3) Arrangements by Tanzanian Government for pessible inconvenience

caused to Soviet Embassy and British Embassy.

11, Site_Clearanée-

Regard;ng the measures to be done for obstructlons, both parties
agreed to be respon51ble for carrying out their roles respectlvely

{See attached llst)
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 A-TIT (continued 5)

The divided table of the

.clearing work

Item Cost Construction Compensation
'l. Japanese side JapaneSé side Tanzanian side
2 ditto ditto ditto

3 ditto ditto ditto

4 ditto ditto. ditto

5 dif to ditto ditto

6 Tanzaﬁién éide ditto -

7 dittq Tanzanian side -

8 ditto Japanese side -

9 _dittO' Tanzanian side -

10 JapahQSe éide JapaﬁeSe side -

11 Tanzanian side Tanzanian siae -
12 ditto ditto -

13 ditto Japanesé side -

- 10 -






ASITT (eontinued 6)

111, Tender Procedure and Tender Schedule

As a result of the dlSCuSSlonS by both parties, the tender

procedure and its schedule are to be conducred as follows,

1) Tender documents and pte-qualifications for tenderers shall be

prepared by the Consultant.
.2} Tenderers to be invited shall be selected by Tanzanian side

*3) The invitation letters shall be sent to tendgrérs by the
Consultant.

4} The ténder opening shall be carried out by the authorized
agency to be named by both Governments.

'5) Evaluation for tenders shall be carried out by thé Consul tant.

6)_uThe Contract shall be awvarded by Japanese Goveronment and signed

by Tanzanlan Government

:7) The-Contract shall be verified by Japanese Government. The time

schedule for tendering is shown in the following figure.

- 11 -
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B~V - Relation between the Carriagetvay Width and Number of'Tréffic'

Lanes.,
Carriageway width (m) - No. of lanes
4.60 up to and including 7.40 2
7.40 up to and including 11.1 3
11.1 up to and including 14.8 4
14.8 up to and including 18.5 5

B-VI 'Highway bridges Type HB unit'lbading.

} unit =IO kN

Units [ 1 ! !
200 mm ! _ g
:900mm “f

1800 |, 6100 mm JIBOOL
" mm Y T mm :
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c-1V .Calculaﬁidn‘of Future.Traffic Volume

a) Growth rate

Morning peak hourly traffic

Year of sough direction Annual Remarks
o (7:00 - 8:00 a.m.) - growth
1970 *D 1,217 o §
1971 © 1,340 ' 5.0
1972 1,410 5.0
1973 1,450 o
1974 - 1,490 | "
1975 1,530 u
11976 1,620 - ~on
1977 1,620 "
1978 1,660 A
N .'. 1,700 : f " *).1700 vehicles/hr
1980 1,800 5.3 Investigation of
1981 ' 1,890 : woo - JICA Mission
1982 1$§90 - ' "  «#—— Qpening year
1983 2,100 L
1984 12,210 | o
1985 2,330 ' "
1986 2,450 | L
1987 - 2,580 | " &5 years after
1988 _ 2,720 ; " opening
1989 2,860 B
1990 | a - 3,000 | " g Target year

£1) “Traffic Study and Traffic Design data" Sept. 1970 Fig. 12
' ' COWI Consult
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G-IV (continued 2)

b) Amnual average of deaily traffic

_ 24 hours traffic volume

" 12 hours traffic volume = 1.29
Heavy direction traffic = 60%
7:00 - 19:00 Daytime traffic volume %] 13870 vehicles/12 hr
.7:00 - 8:00 Peak traffic volume %2 1277 vehicles/day

 therefore Daily traffic volwse is 13870 x 1.29 = 17890 vehicles/day

L1277
.Peak.late__'17890.x 0.60

x 100 = 12 %

Desigﬁing daiiy;tiéffié volume iﬁ tafgét year for pavement desién
1987;'25801t0.60 x 0.12) ='3$800 vehicles/day.(P.C.U.)

Designing daily'traffic volume in targét year for junction plan
1990; 3000/(0.60 x 0.12) = 41700 veﬁicles/day (P.C.UY)

*1)*2) "Traffic Study and Traffic Data" Sep. 1970
COWI Consult. .

¢) Large vehicle and design traffic volume

Each equivalenf'rate of'passénger car Large vehicle 3.0
' _ | o Motor cycle 0.8

;Shéfing faﬁe of the total of buses and trucks in ADT 5%

Sharing rate of the motor cycle in ADT 117%

Daily traffic volume in 1987, 1990 is shown below.

Daily Traffic Volume

Traffic Volume

Year Passenger Car . Large Vehicle Motor cycle and other  Total

1987 27,890 1,660 3,650 33,200

1990 32,500 1,940 4,260 38,700







RESULT OF TRAFI‘IC

SURVEY AT SELANDER BRIDGE
(A (coniinued 3) AND TRAFFIC ANALYSIS
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G-V HYDROLOGICAL STUDY OF DRAINAGE STRUCTURES
' Formula for Analysis

" For the’selection 0of the analysis a metho& for by hydrological
analysis applicable to the project area, various formulas were reviewed

compératively and - the gunbel method was applied.
The result of analysis will be shqwn'below:

1) Calculation for Probability daily rainfall

Daily

Order Rainfall xi% Date
Xi-
i 100.1 10,020.01 . Jan. 1974
2 94.9 9,006.01 Jan. 1978
3 92,2 8,500.84 ‘Mar. 1976
- 87.5 | 7,656.25 Nov. 1978
5 86.0 ¢+ 7,396.00 Feb. 1978
6 82.3 6,773.29 Sep. 1977
7 80.1 ~ 6,416.01 ‘Sep. 1075
8 754 5,685.16 Dec. 1978
9 74.8 5,595.04 Mar. 1971
10 71,0 ' 5,041.00 Jun. 1976
Total 844.3 : 72,089.61
“Mean - . Xi=84.43 - Xi’=7,208.96

ox :v/iiz'- (%12 =L/7203.96'— (84.43)2'; 8.9741

1 _ox
g oy

— 1
b =X -(Q)Y

‘Where Gy = 0.9496 .statiétical value determined by
' ' " sampling number

statistical value determined by
sampling nimber

~

i
ol
I~
O
L
]
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C-V (continued 2)

1 8.9741
o = 0.9496 ~ 9.450
b= 84.43 « 9.450 x'0.4952 = 79.750
X, = b4ty = 79.75 +9.45 y
T 16 e O

where X, : T-years probability daily rainfall

Yo hereunder

ot Yy : Xy
(year) _ ' (mm/day)
0.3665 83.21
3 0.9027 - . 88.28
' 1.4999 ' 93.92

: 10' - 2.2504 - 101.02

The probability daily rainfall of Side ditches and Culverts in the

roadway is generally'applied the 3 years probability daily rainfall.

2). Calculation of hoﬁily rainfall

_X3 260 2/3
Y = 24 ( . ! {mm/hr)
where . Y . Hourly rainfall
X3 : 3 years probability daily rainfall (mm/day)
t : Consecutive rainfall hour (hour)
_ 88.23 . 24, 2/3

17 D)

= 30.6 mm/hr
3) Calculation of Design rainfall

The deSign rainfall is decided by the hourly rainfall and the

consecution time.
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C~-V (continued 3)

2.4
l.'B . - .
1.6 N : aNE

-. TN

-4

Coefficient {K)

¢ ) 5 203050 120 (min . )

Consecution time o (hr.)

Fig. C-V-1 Coefficient determined according
to consecution time.

The consecution time was calculated less than ten minutes.

Vd = 30.6 x 2 = 61.2 + (rounded to 65mm/hr)
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G-V (continued 4) METEOROLOGICAL DATA

Data for 1971 to 1978

Station  : Dar Es Salaém'Air Port
,/"‘--.
- N T
.-//
30 ~T p—
a\_\_;‘/’/
257
20
15 4 — :Mohthiy mean alr temperature
-—-— " Monthly maximum air temperature
: —_—-- Monthly minimum air temperature
(UC) ‘ + T T .| - T .'l. - T T
Alr Temperature . A C ' :
JAN. FEB. MAR, APR., MAY JUN, JUL. AUG. SEP. OCT. NOVf DEC.
Month o '
Fig. C-V-2 Variation of Monthly Mean Air Temperature
Data for : 1971 to 1977
907 Station © ; Dar Es Salaam Air Port
801
B 70 -
(%) T T T i T - T T T T v T
Humidity o a ' N o
- _ JAN. FEB. MAR. APR. MAY JUN, JUL. AUG. SEP, OCT. NOV. DEC.
Month o -

Fig. C—V—B Variation of Monthly Means Humidity

Data for : 1971 to 1978
o Station ¢ Dar Es Salaam Signal Station
300
200
100
(mm/day)
Rainfall ' — o NI . ' ' |
Month | JAN. FEB. MAR. APR. MAY JUN. JUL. AUG. SEP. OCT. NOV. DEC. =

Fig. C-V~4 Variation of Monthly Rainfall of Each Year

Data . : 1978  Gtation : Dar és Salaam Signal Station

Month | JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG |'SEP | OCT | NOV | DEC |[TOTAL

.-_3??n52§% 3 3 6 |15 | 6 | 7 | a | 2 2 1 141 5 58
Data for : 1971 to 1978
4007  Annual mean rainfall (Data for 1971 tc 1978)
. Signal Station - 415 nm
—— -~ Kaviratirt 1060
— --— REGu: HQ 935
3007 A e Data from the 1022
Japan Mean 983
. Meteorclogical
Agency
200] '
1007
. ' o ~
; . : - L.
(MIday) - T .| B T T T T - ‘_‘\II T 4 T
Rainfall
' 1 2 3 4 5 6 7 8 9 10 il - 12
Month

. Fig. C-V-5 Variation of Monthly Rainfall of Each Station in Dar Es Salaam'
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C-V¥IT  Junction Plans and Sigﬁal Tndications .

(1) Traffic Distribution by Direction 1970

Project Site

—

s

N B . . lM51mb321 Bay Ry Y
Kenyatta District : R
_ DI - _— >
9,1 Selander Bridge ) @§b_
e ik &2 :
L & A 'y . s
Oyster Bay District R\, ;"_j::i£J£4 P gal?‘Offlg}al_E581lltleS
: A o e & usiness _1Str1ct
o? : R %
R ‘Q\ . /—-'7”'_‘]@ Q@ - ,\ 0 . R
ﬁpﬁ?/,,f-——”lf—///// ' ' t:f? ‘g, South Junction
2 7 . ¢ 4 @
P North Junction e %k,
. . : '“g Vs ‘)0() .
£ (’(} £
-9 o 2
: H 6,3'. o
Kinondoni Area & o, B

North Junction '389

2 0 ~389
> 1277
589 581 0 34
6 5 396 567
. _
;137
317

Source : COWT

West.Jﬁnction

South Juncticn

_ i:i>1354'183- . 0

— o 881
396 2637 384 569 59
148 e 201‘.&-——
. : 785 :

Consult

(2  Design traffic volume

North Junction

£
_ _ o
. ~. .
L
]
_ Y _
_ _ A/

Bagamoyo Road

/&
&

g

A

West Junction

Upanga Road

e

United Nations Road

South Junction

Upanga Road

Source : JiCA Mission

(1990)

180 1.010

._61C
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C-VII (continued 2)

(3) Examination of Traffic Capacity by Traffic Signals ' Design Traffic Capacity

Design Traffic Capacity = Basic Capacity x Adjustment Factor for Right tufn/
Green Signal Time :
Cycle Time

a) North Junction

Left turn x 0.9 x

Layout

f i - ot - - -

~Pogsi~ |Neces~ |Modi-
[—q E - | . . : .
5 Xit Design|Basic H%!ble sary fied Phase

&
—

L Design |Con-
Phase i - 1 o g - .
: ® H‘d%rec hourly capac— oo capac— iphase |phage |rate capac— |gestion
- - + tion  volumeiity EARE R rate Y ‘ ity ratio

i3

N B A— rate Y|
1 . ,50 W1 .
e
\ 141D —i—u_ 710 2000 |1.] 1900 u}.374| 045210400 684 1.04
16 || ——= [ 710 2000 |1 | 2000 0.355 0400 720 0.99
’ L 345,
1F 1D - 54 Leoo 11 1800 0028 . 90 056
2f [@ |~ 910 3,600 |2 | 3600 0.253 030610275 891 .02
50 ' 2. : -
24 |@|°- 100 2000 |1 | 1,550 0065, 0275 384 0.26
Signal Phasing ' : : S . 5.
' . 15 1@ - g0- | 1,800 |1 | 1,800 0.044 80 0.89
te 2é 3¢ _ C1F®| «— | s25 |.2000 {1 2000 | 0313 | 0.400 720 | 087
_ ' =y T o= : 1£1& T 625 2000 |1 {1710 0.365 0.400 616 | 1.01
: ' y : ) 320 )
, Al ! P 3f [@ [‘ 720 3600 |2 |3600 10.200 02420213 690 1.04
— .  —— § y R—— . .
Y A
ﬂ-r 2¢ @ 5—1 ioo {2000 |1 |L710 0.058 0.215 423 0.24
: . i . .
32 SEC (3 86C) 32 5€C : 3 S€C ) L7 $C o {3%80)

Y= 0.827 < 0.9
{ )} :Clearance time

: 1. Left turn 50:T10X100= 7 % 20005095 =1900
Cycle time ‘
' 2 Right turn -  50+100X100=50 % 2P00X0795=1550
C== A | - s ' ' 5>< 3. Left turn 3307 625x100=512% 2000X0855=1710
I-yyi L ; Toss time (sec) ' ‘ . - - :

: 1.5 L5 _ . : ' w4 Left turn 50--100X100=50 % . 2000:x0855=1,710
I ' . :  te . ?‘5 Passin .cars during yellow light : 2 x 3,800 _ 90 vehicle
. 15X3X3:5 yi ; Max. necessary phase rate o %5 sing gy g : a0 g
T 1—-0827

1.07sec > 8 0 sec
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C-VI11 (continued'3)

b) West Junction
¢) South Junction

Layout —— —— Na
. — // :
_ — : . o Layout
____._“_T_, .
. — \\ \\
. \@ =
\ . - o
i w g
\\\\ 3 ' \ \ ! @
- A = o
TN nr 2 <
3 o .
[
Signal Phésing
Signal Phasing
14 ' : 2¢ 14
_ | J l\’
\ AN
e _ - —_ ' !
,\lr : ’ ‘ . A i.(
_ _ _ . : _ e [
. , . . ' : ¥
16 3€C {asee) 2 93€6C { 33€0) 2 6 SEC {3%€C) 42360 (3se031 | 8 560 {3880 21560 { 396C )
Cyele Time ( ): Clearance ti
‘ : rme Cyecle Time
A 5L+5 15XEX3+5
C= -2 = — P A~ M= 5
1=%y; 1= 7 Y0824 =105sec > 8Qsec N - sxaLs
Y _ : _ ) A __ _15L+5 . LHX3X -
) . C= T 2y = =17 Sl ey 0 = 83see>80sec
Design Traffic Capacity _ .
" i o a851— | P i- ' : _ i ic Capacit
£ Exit |Design B351c.§;g_£i§5% gigés, %::3‘ Phase Design | Con- Design Traffic Cap y
Phase:} iizec" ho;rly ziiac_'éé Capacf pﬁaée phase rate Gipac— gestion _ : . . .
tion |volume Cefliey lrate ¥ ity | ratio . : — {~TNecas— | Modi~ —
' . 'Y rate ¥ _ A . o 3 Exit Design|Basic §3153281 ag;es fied Phase | PesignlCon-
16 ' L e ' - . : ® | 5 |direc~|hourly|capac— [B«icapac—| ph i _ capac—|gestion
—_— 2070 1,000 . . ] - ; N 0o phase hase rate
oy 1@ : 2! 4000 _.0518 0629 | 0.563 2027,_ 102 o | % |tion volume ity ar iy rate Y gate vl - ity ratio
of | @ 5 030 | 3600 |2 | 3600 | ozssl| 0313 | 0363 | 1176 (i.02) 15| ® | — || 1840 | 4000 [ 2| 4000 [ [0460}] 0590 | 0525 1,890} 087
’ R D B 5 ' 0.79 :
¥ @ - 550 | 4000 |2 | 4000 | 0038 | 0167 |0.200 7201 076 . " 3| @ L, 50 | 1800 { 1| 1800 | 0028 0263 426 | 012
aF | @ — 350 | .1.800 '1 1800 | 0194 _ 0325 | 527 066 : o 3f @J 430 | 1800 [ 1| 1,800 }|0239[] 0307 | 0263 426 100
2 | @ ‘—I 740 3.600 12 3660 0.206 - 0.363 1,176 0.63 2% | @ b 140 | 1800 | 1| 1800 || 008 0103 1 0100 162} 086
' : - ' Yilg | 170 | 4000 | 2| 4000 | 0118 0625 2250 | 0.21
¥ | .r+ 1,100 | 3600 |21 3600 &306' 0371 |0325 1,053 104 2t :

| - ' ] | 3% =0.779<0.9
X Yi=0824<09 . . - 39 -~






D-I  Summary of Soil Test Results

PROJECT : SELANDER BRIDGE ORIGINATOR : JAPANESE TEAM.

LABORATORY NO. Lo 7091
SAMPLE NO. 1 2 3
GRADATION ' : Shore sand
% pasing 3 in ' -SOil ' S
1% 1. 100
& in, 94
. +in. 92
[ ‘ﬁrin. S-)l
B.S. Sieve NO. 7 90 100 100
14 88 99 89
B g5 81 40
36 | 59 . 59 8
52 44 40 !
72 36 26 03
00 | 32 ‘16, 01
200" 26 7 01
ATTERBERG - LIMITS - . - .
Co 406 NP NP
L. L.
P. 1. o :
S 26 NP NP
CLASS [FICATION © -
UNIFIED 1 sC SAND SAND
PACTION . :
com o : 432 Q072 0004
Sta ~Mod | FMC - - :
MDD 112 120 127
| .ooMe 16 11 10
CBR. ~ .+ |
At 95.-100% MDD
: ( Sta /Mod.)
Unstaked
1 day socaked
4 days sOaked ‘ 3 %k 21 % 10*
Spe’c‘if‘ic Gravity 965 265 267

*k Average of two test results.

- 40 -






D~TII :Pavement Design Calculation

ay -Design,Standafds

"A guide for Asphalt Pavement Design'' Japan Highway Institute.

'b)' Traffic volunme of_Buses and Trucks

1660

2:

' Traffic Classificatidn

830 cars/day * one direction

Traffic Classification

Traffic volume

ol Buses and Trucks

‘L Traffic - 100
A Traffic 100 — 250
B Traffic 250 - 1,000
¢ Traffic 1,000 - 3,000
D Traffic 3,000 -
c) Design CBR
_ DeSign CBR of Improved Subgrade : 12% (See ANNEX D-1)
d) Pavement.Design and Pavement TFormation
i) Design CBR; 12 _
ii)_ Traffic Classification ; B traffic
" Thicknéss TA = 17 Total thickness = 26 cm
_ Thicknesé .
CRR 1, Traffic A Traffic B Traffic C Traffic D Traffic
TA iTotal ‘ TA ToFal TA ToFal RS ToFgl TA ToFal
" Thickness| ~“|{Thickness| Thickness Th;ckness Thickness
2 fi7| 52 |2l er | 20| 74 [30| 90 |s1| 105
3 (15| 4@ 19| 48 26| 58 35| 70 45| 83
4 s 35 I 26 | 49 32| 5o {41| 70
6 |12] 27 16| 32 21| 38 28 47 {37 55
8 (1t 23 141 27 19| 32 26 39 |34 46
12 |- - 13 21 17 26 23| 31 (30| 36
20-| - - - ~ - - 20 23 26 27 -
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D~II (continued 2)

Assuming the pavement structure illustrated below.

TA =5%x 1.0+ 5%x 1.0+ 15 % 0.35 4+ 15 x 0.20 = 18,25 > 17
and total thickness is 5 4+ 5 + 15 4+ 15 = 40 > 26

Surfaéé hourée-(héﬁhaltic COﬁcréfe) r=5cm. g/“ Iy Aﬁ?f- e
Binder course (Asphaltic concrete)  t=5cm | \\\\\\\\\\\\\\\‘
. \ P

Base course (Grading controlled) £=15cm C¥

Subbase course (Crusher-run) t=15cm

Equivalent Rate used TA Calculation

Used for Work materfals Condition Equivalent rate
SurfaCE“gou;se Hot mixture asphalt - 1.0
& Binder course -
' C o Marshall _
Asphalt treated stability value 0.8
Base course IRER 350 kg min.
Gfading controlled CBR 80 min, 0.35
Subbase course | Clusher-run CRR 20 - 30 0.20
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E-T' - Design

Calculation of Lighting

(A

(B)
(©

Design
(m
(E)

(F)
(6)

Kind of road
Traffic density on average day

Construction of road

Ligﬁt sdurée used

Average horizontal éurface
illuminance

Méintenénée facter

Deciding the disposition

1) Lamp equipment used _

2) Position of post érection

3) Installation height

4) Angle of inclination of
dinstallation

5) Pole used

6) From centér of pole to center

of lamp equipment
_7).0?erhang '
.8) Max. installation space

9) Coefficient of utilization

Carriageway side W/H

Trunkroad at town part
38,7080 vehicles/day (1920)
Width: 6.5m shoulder:0.754W

Fluoresent mercury lamp

15%x (Average)

G.65

H745 (Semi-cut off type)
0.7 outside from Kerb

One side arrangement, 100m
(From Hx 1.2W)

50
10-8B

1.3W
-0.1(=0.75=0.65+1,3)
350 (From S2 3,5H)

{On the assumption of using
HF400W) :

6.5+ 0.1/10

= 0.66 ——- U1 = 0,27
(from curve of coefficient
of utilization)
Shoulder side W/H = 0.1/10
= 0.0} ——— U2 = (.01

- 43 -
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E-1I (continued 2)

U= Uy + Uy

fi
)

.26

10) Deciding the lTuminous flux required

W.E. S
U.M

35 x 6.5 % 15
0.26 x 0.65

[

20,192 (Lm)

Accordingly, 20.192. HF400W (laminous flux of lamp: 22.0004m)

Therefore, Lamp used is HF 400W

11) Calculation:of illumunation

 F.U.M

k= CS.W-

22,000%0.26x0.65
35x6.5

= 16.3(2%) (1.08nt) > 158x(1.0nt)

Iheféfore, lamp equipment épace-S = 35W

Therefore, height of iamgﬂeqdipment H = 10m
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Drop Calculation

E~IIT  Distribution Panel Load Table and Voltage

Distributioﬁ Panel Load Table

Distribution

Connec—

Panel Feeder tion Quantity iﬁgii Voltage t:iicity

RN HPA0Owxd 9.2(A)  230(V) 2,116 (VA)

1 S-N " x4 " n 2,116 (VA)

T-N " x4 " n 2,116 (VA)

R~N HF400wx6 13.8(A) B 3,174 (VA)

2 - 5N Yoooxb " " 3,174(VA)

TN nx5 11.5(A) L 2,645 (VA)

R HF600wx3  -6.9(A) " 1,587 (VA)

N 3 5-N " x3 " " | 1,535(VA5
TN "3 . . 1,587 (VA)

R-N WAOOwxs 9.2(A) " 2,116 (VA)

4 SN Nk " " 2,116 (VA)
T-N ot xh g " 2,116(VA) |

5 S-N TRAFFIC l,SOO(VA)

SIGNAL

TOTAL 28,250 (VA)
R-N HF600wxh 9.2(a) 230(V)  2,116(VA)

1 S—N " xh noo " 2,116 (VA)

TN v b . . 2,116(VA)

“Ren TPaO0aeh | 9.2(A)  230(V)  2,116(VA)

2 S~N M x4 " " 2,116(VA)

B TN "k " " 2,116 (VA)
R-N HE600wx3  6.9(A) " 1,587 (VA)

3 S-N neog3 " . 1,587 (VA)

TN "ox3 " " 1,587 (VA)

R-N  HFA00wgh 9.2(A) 230(V)  2,116(VA)

4 SN I 2 " 2,116 (VA)

TN "ox3 o 6.9(A) " 1,587 (VA)

5 S-N  TRAFFIC 3,100 (VA)

5 STGNAL

© TOTAL 26,376 (VA)

- 50 -






oLt 9 TYLOL

970 y 50T y €T 625 98/ TT 74/8 .
$9°0 " S L " gy “ gc0‘T - 79/8 ve/S "
€11 ¥ §7cg W o 679 ' o 85°T va/< 79/2 o
- . o . q. TsuBg
94T | 8 g T 6 o€z 9TT 2 Y8/ goraquaasta 4g
66°¢- .. 9  IVIOL
1870 N 701 R A " 62 €€/6 gg/9 "
£€°0 N g EE " 9 u 8S0°T €4/9 9N "
950 " T ST ’ s2s e/t - sa/r i
990 | 8 2w 9T 860°T ca/r 9EH n
- : . . g TIued
€91 A 072 T 6°9 0£Z : £85°T GO WoTInqTIISTd %
80°€ | s  TVICL
870 _ ¢  sz9 T €T 0L 6z . - Te/eT 24/6 £
o BECS IRV VI (VA _ h

NoTI () (w) o - |

| yIADTYD  NOISIA - 7 asvEd ¥EZEY BOVITOA QVOT WORIXVH GNE IEV1S

SHION . EZIS | | | O

| | (%)a0eq EOVITOA  EIEVO CHIONET S avoT | o §9dgad - 9EQEEd

NOTLVINDTIVY d0¥d. ADVIION o (7 panupiucd) III~E

51 ~






26°0. . 90T . 9% . 8S0°T za/6 2a/9 "

090 " o€ . 69 . O 86°T 29/9 7 "
€570 . ceTT . €2 " 676 28/T 249/y "
€670 y R T sc0'1 . 2a/v 7T .
2970 g s T 76 08T 9TT Z e PR g
: . uoTINGTAISTIQ

16°2 9 Tvicl

oot y CoET . €T . 675 18/71 ta/s o
€70 . sToz “ 9'y " BT 18/6 aR o
9170 _ " sve . €T . . ezs T4/t Cem .
1770 | A 2 y g50°T e T .
60°0 N ¢z . €2 W 67¢ /9 Zaw "
z9°0 o 97 69 85T T®m W .
€70 " T £ o oe2s . Td/1e TR u
g0 ¢ 0z 1 Ts 0L  9ITC I gopanaraaesd T

W W

- 52 -

NOTL - - (gum) (%) govhs WA IOVITOA QVOT WAWIXVH Nz IHVIS
—YI00TYD  NOTSEQ _. i oA GY 2 :
| _ EUARS S | . "R
- sazoN | | | .
TTEV0  HIONET | @O | | yEQEEs S

(%) 2090 EOVITOA

NOT 91000 dosd dOvL IOk . : _ (¢ penETIU00) T11-A






097y . IVLICL

8770 W ST €7 N 625 7v/21 /6 .
£6°0 . STTTT gy y . 850°T 9/6 — "
780 W STTIT 6°9 y et wvjo - wv/E "
672 b - ¢T67 T 26 0ST STT T /g VIR gy
- : . . UoTINGTI2SIC
ST 9 IIOL |
820 " STTIT . . €z u 6ZS €¥/6 __ m,«\@_ "
£5°0 W o STTIT oty v 8501 o €v/s EVI/E o
g e 9T €y T 6°9 0T ousstT EVE  woranren gy
17'€ _ TVLOL
0£°0 5T STLTT €7 - ses it T
o0 WL 5766 i 9°y " - 8G0T 7V /9T ¥ /1T "
020 YT ST 59 o _ _.wmmnﬁ B 7ax: SV "
1570 s 15 1 €1 052 625 7v/8 oV o
R | @ W (v8) o
1WWMWMMO .%meMQ ﬁNEEV,. (=) . HSVHd Mmmﬂﬂ MUQHAOP..DGQA.ﬂpEHNdZ aNd mHMGHm -
sazo (2030 TOVLTON mmmwMz wiowa1 _ avo1 |  gweamg o I

NOTL¥1N0Iv0 do¥d ZOvLTOA _ (% penutauos) III-H

- 53 -






12°0 %1 012 “ 6 ¥ 97T1°2 , CYH YR N
€270 8 0" 7S " €z ’ 626 TV/L VR “
01°0 W6 wTE 9TT*Z AL 7v/s "
05°0 vI SOy y STT . W Sv9°T 7V /S EVI | "
560 g. 6L . €T T 4 79/1 A o
: ) . . . : . . v Teuwd
150 vT 5¢ T §°€T  0f%T RS> SR gorsaqraasta O
gi'c 9 TYLOL
£9°0 " €'l €7 u 625 /et TV/6 "
0% 0 . ster 9'Y u 850°T 1¥/6 ZVR "
91" 0 . 079E o €7 " 675 T¥/9 ZVH "
06°0 W o 0°0E w679 " (85T A IVR "
070 Les u €T 6z¢ TV ToR ;
12°0 . o 076Y% “ £°2 " Y4 TV/T TR -
50°0 e o€ T 2'6 0£z | @WH,N TV v ISTEL gy
o ) P . . WOTINQEXISTQ
_ {¥) (A (VA) )
ROTIL _ Amaﬁv (wy : o : _
~y100T¥D  NOISE (ESYHE WAAWY  EOVITOA V0T KOWIXVR . ang TEVIS
SEION o _ _ o . 3 o : “oN
: EVARS _ : : _ . _ _
(y)a0eq TovITOA  EIEVD  HIONGT : aver © gEgEad MIATIL

ROTIvINOTvO d0da HD¥LI0A. © (¢ penurguod) I11-§

- 54 -



E-IV __Foundation of Lighting Pole and Hand Rails
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