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JAPAN INTERNATIONAL COOPERATION AGENCY

b
H/IGEN
JAPAN OVERSEAS COOPERATION VOLUNTEERS
JOCV)
By, cnacns s, mwiTa
City Commissioner for Works

Dar es Salaam City Commission (DCC)
Dar ¢s Salaam

Tanzania
Pate: Aupust 21,1996
Ref. : DRDP - 02
Atlention
Mr.GAMBA
City Engineer
DCC

Subj. : Request on Appropriate Government Action for Flaod prone area
within the Five area roads

JICA Tiasic Pesign Study for the D.S.M. Road Development Project

Dear Sir,

In conjunction with the on-going above mentioned study of 2.5.M Road Development
Project, The JICA Study Team would like to submil the result of the identiftcation of the
flood prone arca within the Five area roads at where installation of proper drainage
facililies is definitely necessary from the proposed roadside drainage upto the naturat

stream as per attached.

At present, mosl of the flood prone arca are blocked by housing withoul any provision of

proper drainage systen.

In order to prepare a plan for rehabilitation of local roads in Five arca, itis necessary
cither aquisition of land or any appropitate govenmment action lor new installation of
proper drainage facilitics up to (he natuial strcam prior to the commencenicnt of the

project.

SV
. Y

JICA Tanzania Office Plot No 1033 Mindu Street Upanga SAEBE
P. O. Box 9450 DAR ES SALAAM. Tel: 44530/44382 Fox: 44890 "b‘if?f‘:ﬁ:,
. k‘g‘g}’ﬂ L‘ffti ;,.J
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Your quick actions and answer are highly appreciated.

C.C

Truly yours,

lisashi Muto
Chicef Consultant,
JICA Study Team for

Dar es Salaam Road
Development Project
(DRDP)

Mr.H.URIO

Dircctor of Roads

Ministiy of Works

Mr.M.D.KITILA

Coordinalor,Sustainable Dar es Salaam Project

DCC

¥{ A-50



: Direction of roadside draingge

THE BASIC DESIGH STUDY ON
DAR ES SALAAM ROAD DEVELOPMENT PROJECT ‘
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THE BASIC DESIGN 31U0DY OM
DAR LS SALAAM ROAD DEYELOPMENT PROJECT

Objective Local Roads In Mwananyamala
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TIE PASIC DESIGH STUDY ON —m— : Dircction of coadside drainsge

DAR ES SALAAM ROAD DEVELOPMENT PROJECT
'> : Qunlet point

Objective Road in Heln ’ + Qutfet point (shall be improved)
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THE DASIC DESIGN STUDY ON
DAR ES SALAAM ROAD DEVELOPMINT PROJECT _
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THE DASIC DESIGN STUDY OM
DAR GS SALAAM ROAD DEVELOPMENT PROJECT

Objective Roed in Tabata

—%—  : Direction of roadside drainage
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THE_  CITY COMMISSION OF DAR ES SALAAM

3 ALL COMMUNICATIONS YO BE ADDAESED TO THE CHAIRMAN

P, ©. BOX 9084

CITY HALL
TEL, 135595

DAR ES SALAAM
TANZANIA

REF: NO. DCC/CE/Me39/18/7 3pd Septembery 1996

e £=>

anpya saLhvl

Mre Hisoshl Mute,

Chief Consultent,

JICA Stvdy Teem for

Dar es Salasm Road
Developmont Projoct (DRDP),
DAR_ES SALAAM.

Daar Siry

Wo refor to your letter, ref. DRDP-02, deted 21/8/1996 on the sudbject
under ception and ths discussions held en the 03rd September, 1996 in
the Cammissioner for WerksY effice on the sams matters

On reosgnision of the importance of having preperly functiening
drainsge system in the City smd perticulerly se in the five area local
rouis, the Cemmission would like to assurc you thaty it will teke adl
pessibls moesures to avsil the land needed for ths draingge structuress

You are therofore advised ta proceed with the fingl designs ef the
roforred to projects _

The Cemmissdon will also Cempensate preopertiss which will ke effected
by the censtruction ef ths drainege structuress However, we shall be
wry grateful. to receive the actisl infermatien on properties (if eny)
thet shall bo dempiished t0 onghle us drew a plan for Comporsations

fere CITY C SEON
RAR_ES. SALAAM

¢sct  Princlpel Secrotary,
Mintstry of Works,
P. 0. Bex 9.&23’
RAR_ES_SALAAM.
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JAPAN INTERNATIONAL COOPERATION AGENCY

N[GEN

JAPAN OVERSEAS COOPERATION VOLUNTEERS
JOCV)

MrH.G.URIO

Director of Roads

Ministry of Works

Dar es Salaam

Tanzania
Date: August 29, 1996
Rel. : DRDP-03

Subj. : Resulls of the Field Survey
JICA Basic Design_Siudy for lhe D.S.M. Reoad Development Project

Dear Sir,
Followings arc our findings and dralt improvement propuosal for the Objeclive Roads.
{. Confirmation of Ciassification of Roads

After conduclion of the ficld investigation including Road Inventory Survey,
Traflic Survey, Read Network Survey, Landuse Survey and Public Facilitics Survey,
JICA Study 'Feam has preparcd and submit our findings on the draft classilication of
roads and road length (or your confirmalion.

The road classification has be conducted as shown in Attachment-A based on the
analysis of cach road functions within the road network, such as origin and destination,
type of connecling roads, alighnment, contribution o public transpori and accessability (o

community facilitics, tand usc cte.
2. Draft Road Design Standard for Urban Roads

There is a Draft Road Manual prepared by the Ministry of Communications and
Works in 1989 for Rural Roads except Urban Roads.

JICA Tanzania Office Plot No 1033 Mindu Stieet Upanga
P, O. Box 9450 DAR €5 SALAAM, Tel: 445307443682 Fox: 44890

30", it
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In order lo -procood the Basic Designinig for the Project, JICA Study Team has
prepared a draft road design standard for Urban Roads as shown in Attachment-B based
on the review of the contents in the Draft Road Manual, HCA Master Plan and Feasibility
Study on D.S.M Road Dcvciopmcm Plan, Usban Transport Policy Action Plan prepared
by the Ministry of Works, Communication and Transport in 1995, Road Salcty
Programme prepared by MOW in 1996 and the Community lafrastructure Programmc in
Dar ¢s Salaam supported by the UNDP and World Bank.

The Typical Cross Section and Right of way wili change by the installation of
power line required possibility Sm with for Hkv line and 3m with for lower than 1 ¥kv
ling, and by the width required for road side ditch installation.

3. Draflt Road Improvement Measures

The Objective Road of the Project are classificd inlo four types such as Trunk
Road and Primary,Sccondary and Teitiary distributors.

Bascd on the Draft Road Design Standard prepared by JICA Study Team, the
Dralt Road Improvement Measures for cach of the objective roads to be implemented by
the Praject has boen prepared as shown in Attachment-C and covers the following ficlds
for your confirmation, subject 1o the cevaluation to be conducied by JICA and japancse

authorities concerned.

A. Road Widening of the Middle Ring Road
» Road Widening for duval carriageway
+ Road Widcning for pedestrian and bicycle on both side
+ Road Widening for Ceniral Strip with consideration of [uturc introeduction ol Bus

Exclusive / Prority Lane or expansion to 6-fanc road.

+ Rehabilitation of road-side drainage system upto the natural stream

+ Provision of Bus stops along side the Middie Ring Road and Bus Stations for
changing al important intersections wilk Radial Trunk Roads

+ Conslkiuction of Missing Link between Uhuru Road and Pugu Road wilh
realighnment work of the exsiting Rathway Truck tor fevel crossing

+ Road Safety Measures required including traffic signal, channclization, turning lanc,

sign and marking
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B. Rchabilitation Measures for 5 Arca Roads
* Road Pavement Rehabilitation

+ Road-side Drainage Rehabilitation including outlet to the nalural stream
» Road Shoulder Rehabilitation with consideration of pedesirian pass
* Provision of Bus-stop for Bus Routes

* Road Safcty Measures including mini roundabout, hump, sign and marking

Regarding Pavement Rehabililation Measures concemed, JICA Study Team has
prepared a Dralt Pavement Rehabilitation Measures as shown in Attichement-D for your
confirmation.

The above mentioncd measures to be implemented by the Project shalf be
cvaluated and finalized by JICA and japanese authoritics concetned during the Bisic
Design Work in Japan considcri'ng Rouad Classihication, Tralfic Volume, Road
Detorioration, Socic-economic Function, Contribution of Basic Human Needs and
Policy.

Yaour quick aclions and answer are highly apprecialed.

Truly yourg,
e
N Vb (6

“Hisashi Muto
Chicf Consullant,
JICA Study Team lor
Dar es Salaam Road
Development Projeet
{DRDP)

C.C. 1. JICA Tanzania Office

2, Mr. MARIK!
~ Chicf Engincer Design,MOW

3. M HNDABAGOYE
Cily Commisioner for Works,DCC

4. Mr.GAMBA
City Enginner,DCC

5. MeM.DLKITILA
Coordinalor, SDP,DCC
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Attachment-A Review of Road Classification

i A-60

{Unit: km)
Requested by DOC Mesaured by the JICA Stedy Team Acvuas o bl it
No Roed Name Tatal | Trenk | Primary |Sccondany] Totel | Trusk | Primary [Secondant Tertary Hot Rotite ] 4obe vieeol $vduce
{1) {2) (23t Nl M € iy
I. Flve Area Ronds .
Slnza Ares 1635 0.00 s  an14] 1896 0.00 2.97 7.93 0.008 -0,29
1|Rord A 11 20 L10 1.10 113 ) Q)
2|Road B 2.1 21l 2.55 2.55 041 Q|
IRead C 24 224 1.87 1.87 -037 LI
$|Road B Qe0 0.60 1.0 .00 9.4} )
5[Road K oM oM 084 0.8 0.40 Q)
6[Road L.76 1.76 1.7 1.76 0.00 )
7|Road G 500 500 500 5m 000 §) £
&|Road 11 0.93 0.93 1.2 112 0.14
9[Road | 0.69 0.69 0.69 0.69 0.00
Muanapyemala Area 1.82 0.00 0.00 7.52 7.55 0.00 291 4.65 0.00] -0.26
10]Bukina Stecet 063 0.63 0.6 0.63 0w (@)
t1[Guita Street Q.63 0.63 063 0.(3 0.00 O
12| Kizondoni PiSchood 048 0.48 0.48 0.43 0.00 O
33 |Iseke Street 019 .49 019 0.1y 0.0 O
t4jMalongec Strcel 1,30 1.30 130 130 0.00 O
15iMatanga Steet .24 0.9 0.65 0.65 026 £)
16| Irings Street 1.56 1.56 1.5 1.56 0.00 (3]
17| Matanga to Bukina 0.7 0.70 0.0 0.70 0.00 3]
18] Karafuu Strect 085 0.8% 0.85 0.85 o.M @)
19{Muinyi Juma Steect 053 0.57 057 0.57 0.00 O
Itala Ares 7.52 0.00 189 3.63 .37 0.00 4.42 1.63 1.31] -01%
26{Lind) Strect 1.36 136 1.36 136 0.00 (O 1
21|Bungoni Street 064 0.64 0.64 0.6t ool | o |
22{Pangani Steeet 075 075 o) 0.87 0.12 O
23] Tabora Strect 0.55 [ 0.45 045 010 O
24Motogoro Street 0.58 0.53 0.43 048t -0.10 L)
| 25)Uteie Steat 0.62 052 0.5 0.50 042 X )
26| Arusha Sueet 0.59 0.5% 059 059 0.00 )
27| Tokuyu Strect 1.10 1.10 1.10 110} 0.00 £}
28[Sharif Shamba Stice 0.5 054 0.5 0.54 (3] (3]
| 29[Mwanza Streed 0.2 022 0.27 0.27] 005
30}Bukoba Street 0.51 0.57 0.57 0511 000 9
Temeke Atca 14.29 0.00 6.55 7.74] 1449 0.00 808 641 0.00] 020
3Evereth Sureet 060 06| 08 0.63 0.0 @) O
32{Yombo Street 1.00 .00 100 1.00 0.00] ) ()
33| Femeke Road 205 205 205 205 000l O 0
34| Mbagala Road 150 3.50 350 350 0.00 O £}
35| Wailes Road 0.7 0.78 085 DRS Q.07 ()
26| Ruvema Sucet 0.42 0.62 062 0.62 0.00
37| Chitots Street 1.00 1.00 1.10 o 0.97 0.40 O O
38]Bububu Stcct 262) 2.62 2.62 .00 1.6 0.00 @) )
39| Mahunda Strect 212 2.12 12 0.40 £172 0.00 @) <)
Tabata Aten 9.00 9.00 9.00 0.00 7.10 .00 .1 £%0 0.00] -1.90
40| I3teta Roed 9.00 so0] o] 710 1200 se0) ool aw]l O 0
2. Middle Rlang Road ‘
Total 7.68 7.08 0.00 0.00 7.0 1.409 0,00 000 0.00] 0.0
t[Moreccn Road ass| A 358 318 ol O Q
2 New Kigoga Road 2.76 276 276 276 0.0g {) 1]
3 [Arizsing Link o] o | o oas vorf , O [ teasiogosn
TOTAL] 6206] t603] 2465 3033 59.87 7080 2458 286 1.31] -2.49
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DAR CS SALAAM ROAD DEVELOPMENT PROJECT
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PAR S SALAAM ROAD DEVELOPMENT PROJECT

ERENN : Primary Road

Functiosal Classificetion for Acca Roads
conducted by the JICA Study Team

: Secoadury Rosd

aconeoe | Tertisey Road

metstl . CIP Project Rond (Primary)

wrostoss  © CIP Projeet Road (Scecondary)

aresrn | Peblic Bus Rovte

—

)



e
PR i

?I'S

&
&

i,nb
e

PRy

iy

AMs,

ILALA

T DASSIC DESIGH STUDY ON . D . . .
DAR ES SALAAM ROAD DEVELOPMENT PROJECT oA quuy Roed USRS © CIP Project Road (Primury)
T vosers ; Sccondary Roed wwmeers § CIP Project Rosd (Sccondnry)
Fuactionst Clessification for Arca Roads :
condacted by the JICA Study Team voarsans 1 Tectiary Road aaeen 2 Poblic Bus Roate

(Y1 A-63



»
T

X I

s,
Sy re

7,

wissietadaRuny,
4% UL
IR A

1

2%

.
B G

(4

L
8
e 2,
9: %%
i, N 3
%Jmffffﬁs A > 'I!e
i} 0.% 1 km 2
[ e —— TEMERE
MG : Primary Road PEEEs o CHP Project Road (Primary)
esaeases 1 CIP Projoct Roxd (Sccondery)

TIE DASIC DPESIGH S1UDY ON
DAR ES SALAAM ROAD DEVELOPMENT PROIECT

ey Secondary Road
snvorsn 3 Tertisty Road

Fuactional Clessification for Acca Roads
conducted by the JICA Study Tcam

wnins : Pablic Bos Rovte

FiA-64



e an e g

TABATA

THE BASIC DESIGN STUDY ON
DAR GS SALAAM ROAD DEVELOPMENT PRQ]ECT

Fuactionat Classification for Acca Roads
conducted by the HCA Stady Tesm

SN : Primasy Road
wrws  Sccondsry Roand

wenneen  Tertieey Rond

ES52® : CIP Project Roed (Prioacy)

werezsess : CIP Project Rord {Sccondery)

taensee @ Public Bos Route

A6




(a5 )oprad m SowRRLIp oI L ¥

Q¢ ORWIPUD WNBRIN
RTpURIG proy Issmeder { )1 MOX
P o) e (&) (osc) log<) 8 ©0os? e ]
L OR! 0F KRaming . o) vr Q 008 O JINQUOSICY ARTIA ]
[ {os1) or)  {lsgascT| ise) wsr) ost) w 0e8) 9
¥Z or | {ovT - At Yo 9 0% $p_ [OmQUSMT AITPUORS
00z, gg)  |isaast)  om {ooL) {com) ©) 001 o
ote £e (OvXT - ¥l o1 g 08 00l IIMQUIELY A
s sL) (o (000'T o1 ) 00T o5 :
g st (YT - Vol ¥l c 00Z'1 0.4 pooy FUnIL
(€D ) &) ﬁwEu (u)ies (DTS (%) W) (¢
o]
soUmSIT | SowEslT o Bl spry snipen] o snopTy D
WS i WhS | oAt D | sampons | eampTERRA | AP0 sung mmwry | s Ry
Sumity | Buidddg | TWOEOPY Eﬂohuh%a TRTUY wnmmgy | TR luoneasreixding ﬁsﬂnu&,” y
YPUDIR 1, SOV, SMOUTIERTY $TMOC SOITPUTIS U3 SN ITIRWONY TITEZIT ]
11s9Q
FIALIOOD JUTREIYTY
124810 124010 € v uxdo - - TNE1 [ X0 01 A I 005~ Or~OC | _ImnQunsia) Arenusy
1sgg 188Q oY £ 5 udo - - TX0T TXOE gt St T 000 t~008 Or  woingquiy Arpuosng
158G 2% 2 £ youg udo - - TXOE TXQE 0c z T 000'0I~O0'y | 0C~0r | Jsemaumig A
T penEn o) 02 " TNOT | EXO01 | vISTE | (WAWRIANT £2 _
PO 4 oY o1 wug e O3 TXST [ TxQP | TXET | pXETE | (PRPUOSKE OI+SE
(g
3 G padnnn o7 ()] TXOY TAQY XL PESTE | I nonﬂm&m Iy r ~000'01 09 PeOY WunLL
_ _ _ PPTORH
Fagrmnry e ] (W) [€D)] (u) () () [{0] (W) (ur)
duly SUQY L .
«hl mandarg ?zenséﬁx.&am s D wamds oBare h&auuw mﬁﬂmw g | AEAIDIS | S9pmots fenofeurs H%%mq.m_pop u_m”%a%u ﬁww.wm (Repmad) | (i) |
QTIPS | comnssTr)
L . JWAIOA traxdg ! 1
voR29g sse1D AL IO ON forires i | UG |

SPEOY UBQJ[} 10] PIEpUEIS USIS(Y e g-3U0yOenV

1 A-G6



DUDTW SUT ] «

ufig. -op- smngunsiq Aeiiay
duwny .
Fupprw surTudhigdumy . ~Op-
MOQEPUTEY U « BRQUSIC AFpuoos
SUDRTJY 1Il4 SUSSOL) UPLREIPS »
nuag jooyudis'Aeq sng . w215 1M 3RESALD tRUEIPad «
Supyrw sreTuBig dwWnK demyy Qs Sumsos) wUsIpeg -
TMOQTPUTROY T o s0edS Xremops UTINEAPad - Fmoy sng Jo; sdow-sng <]  IMMQUIEYT Aemuy
UB1S JONUOD PGS o
Zoppretruds Tim Iumecss metsepad -
£305 1R M ATA 124014 PUT UTIISOPIS -
ooepd yoruedt 12 W21 19008 »
soe] winy=r), pue 2uv Surami i dUts e « Suppreiy Hlm Sussosn wemspad «
Toq DTEYD) [ JUTLIIW SUN] ST » w315 MM SuTSON) UeLRSIpRy -
POZIPDURLD {3l BONITRL AUOUJ « dmng ias SISO UCSIPIG - T AQUOLJ / FABAPLT SN JO] TOURAITESY »
PIZNEUTEY (s uonsuny [TudTg «| OPIS {10q B0 Aem 9j2A0ig PR AeAXTEA UTLIIOPR  JO HOBIAGK] - SUOTIES SIE PUE SAOTS-SNY JO UOKIAOL] + proy yunsy
SR Y POZUCHOWI-UON WOASUTS I, MIQng
TRURSTI A19JS SUEIL eI ], PRZUOWO-LON Pire VOdsirer 1, STIQny J0] TONRQUINOD TOTRYSTYD

Speoy ueqJn) 203 prepuels udisoq Yedq g-IuolgITyy

#HAGT



. t . ! !.
i DT i : ) PErep [ nos=A "
m Aem 3o Aty ; | Azm 1 ACSTY FRFRFEWO0Y EMTTYA P Lo o ASny SREDUSTITDSSSY NI '
1 i . 4
! ! ! ouoz _ , " , i
enspis dung zues AEMIPIS ! Sony fommg : iRy !
| iR T i P i S AemoBeuney | ¢ * _ ....... m. H i,l. ! 1 | - ! ) i
i M ' { H ACMITELLUT L . H N - i .
m | demolteures,  Aemoewres M ' L dug =y h | . i WSS | Jemolivumy dis oD | KemaSeund  Sumpy ; ;
] h h f ARMIPIS . ! XrEmopig ) : ! | ; i N |
i Voo | _..w.n...n_ [ ! i . : ! i Nemaplg ! ' TR i ﬁn:rouw '
! PERSTC] ) IXNSUC) i i g | TeeTe axsrel e | P : | ozwent I TagTy i !
Lor 01 §v 0T go 01 pr Loor g1 se 0% §9 §1 or Loor 55 01 g% om §9  gT or  or :
. T 7 NP PR o, A - : : — - .
: §1% Wi RS 0L {3 PPUATIIENA I fr =P el L oz.wvvo.ﬂwﬁﬂﬁ.n
2oedS ATON WITAEN S R
WETm RPAL A 10 308y warsTPi, Lea Joygiy TLSTOPIAY Avas 30 3GHY
Proy YR

_ WO = WPl PO
sondg Annn

[ uﬁEooomv
Buww&m baa 1 o 29vdg Amnn o N ._....._\)lal...vl{lll\l/....r s

o 1o | 1 o _ ! ! P
_Bao_nm uvuaonm _ : ._qv_:gm JIPINOTS “ h _ $9p[neRs 1Pines
: | i
m «BuamEqU uunuﬁ_n _ “ Lemadeures _ sSeamig ﬁ wwnﬁ_ﬁ g Aemadewren uwﬁwﬁqa
| N | _ P BRI | |
| ! | Pob | _ ==
== P m _ Pl o “ ! N A
e Lot ; | L L | ,ﬁ s, )
0t ﬁ_ of o1 o1 | Lot oz 07 ¢1 | Leel o 09 ot 0%
(e J0 29¥y Nqupmruosey) w7y wmsy= 53&. A 030HY ur)T = MptaL Aea Jo 1y
Lrepaay Lrepuoaog Azvanag

uoRdag ssoxy) reddA],

¥ A-68



t: 43 () 1 ] 1 T ) U1 ) AU BUWEHY |y
i 0 ¥ ! 5 0 0 [ ¥R | T ROy 0I0AIN AN T
Q [ £ 0 ] ¥ () 1 %) un | T PRYOR 0I0JOTA | 1
Peoy W1 ¥ SIPPLIY
Q : O O o 0 [y DvoW TmEQTT O
: sary muquy
0 [} [#) Q ") |ANprom AT TPALS FPUnTe |6
8] o [6] Q o AT OOTS AT wang nongng 19y
L¢] [«] 2 Q o AETES Wil BOgRS e
Q Q Q [b) | AINDDOIIE WIS wonany jof
Q Q [0 Q _ OTPUOSIG TRoy SHNEAL [CF
Q Q Q 0 ®) , Aarag DeO WG VQIN e |
Q o Q [e) AdeLd PROY YXUST LY
Q %) [o) Q Q AJOW U TPIE OQUIO LiTT
Q o Q e} [©) ! AIRPEOIFE Teens TIRIAT 1§
| AT FAFUS
Q Q 0 Q ! L AIRTID | 193ng oYy 108
Q Q Q %) AR NG TEURAIN | K
(¢ Q 2} O TPUOIYS {1954 TQUITES JUENS Ing
L €] o L2 AJBULS 1S DATR [ 43
Q. [#) O Q AFPUOITS 15eNE FESUY 10T
Q Q Q Q ATDOOIOG ZROT NN T
Q o) Q [o) AR ] TANG QIOSONOIN T
Q [#) Q 2, Adhnaug WAnS Reqey ey
Q. o Q 0 avaug TR GREdel (7T
[¢] [« O [#) ALBIUS T3NS oMM IT
Q [s) [») [e) | o) aTaug WaTie PEr 0T
wary WY
Q [e) o) [s) AJTPUODIT | IBANG THNL AT 6T
o) (5] 0 ) AwD009Ts RIS NIV ]
2 [&) [+) (o) AP YEOMg O1 ¥3 o
< Q Q Q AITE U o0 Va1
o o [v] [o] ARl 19 RARTENIC |
Q =) Q [6) ATTpUOIIS WAL SMBOOTEIN o]
Q Q [®) Q AIRPUOITS WG STNTIE ]
Q. Q (] Q FTPUODPC | [OOTISs 10OPUOIY |1
L0) [6) [e) [+ ATPUCIRS 1PORG TIMO {1
Q Q o <) AIVpUGS3S YN om0t
WY S{EUBA TR TA
Q Q [¢) 0. AITPUO3IS 1PRNIS
o Q o) o) AITPOARIG E PRON R
5) W) [#) 0 o) ATatg O PPN L
o) [s) [s) [e) ARPOOIGS Py le
Q ] Q o) ATPROFIS Jpeonic
Q [¢) Q Q AEPUOISS O o T
Q Q (&) Q ST R
Q. Q Q Q Ki¥puosaS greodle
Q Q [o) [&) o P PUI U Y peoN 1]
wITY TTTS
] AL
. | YmaL Aemitey § AISA(ONY BT .
WNFYIIN ; nonng shg dopmwsng | TODMINQIYYY, | SONTHIAYYSY | BONRNNGERY . P TIOG TO 2[IANG TOLRILITRLD) . .
fiapes peOY |y, %M%%um JomomMal | jomommod | Iapinons Mvarmg | eomarg | |oaoeEreD MING JO uﬂm:u“wgﬂ piv suSpa | (SO TR onyamyg JoTEN, POy ON
i duis Inue)
SUITIDI M DR

INFEIN unoBu.f.ounEH PEOY YBI(] D-InMIGITRY

¥i A-69



| 001 F LESUL | L6FUF | LEGEL | LU | Lol m ! i
e FA0 2 M LLIKY (LK1 b i) rL3 [k Likt] o' Jfmog
SL0 £L0 Q00 i | : f LAl NUTT BTSN ¢
Sia [ A i o't i sy i Jand) PEOY 030N man iy
bR Y HEL By ¥e'r ! Qe Ote gl ovicont Sy Y Xumu ! DTON O3UGIN | |
200001 FX00D bid ) WETG SHTRTL  Letls %O00AT 95940 19HETE |99 TE 1950718 - peoy 31y APPIIN
FrIs 0 56¢ [ $1Ll JOLT SrLs Bsst GLr £ILY 10747 Mol
0L 001 [ 0L 001 [UE) cc - - U guey & o AR o W] pROY TIEQE T I
(11 L) 00°0 20 001 ore QL 000 000 L1.0a} ore FUY nege ]
It ird i) oot o0t kA e FANY, 0ol 001 oct - Q¢ [2ARIDSY g Q1 sk b, 32908 PPONGRIN 6L,
(i 0 250 R 9¢ FAky) 00 9t 0.4 - [ 24T [+]1 Q1 APRCHAR W 13T ngnang '1R¢
ot 50 0, QT K0 59 Q01 b - J#avI5) r 4 o il IS WOuw S ¢
220 QL0 £L0 ) 90 (740¢) 220 4] 5y or AJRDROIIC IFRIC TRNARY 1O
J3.10) foraie 0 5.0 YA 90 (4 0% AINDURDIE pROY SINeA [CF
05C el oot QL0 [l K et gre_ T 0%0 T om ] : . RARDRY | § 0L AT ng proy eleaeqiire
S0% o SO Q¢ (VA - [+F] 5Y £1 Qi AT UL POy syt et
o0t 20 220 001 290 Q.0 0ol - o< 5Y $ Q0% AT L PINE OQUO K1 T |
md.o 8.0 [e0] Md.u [xe)e] 090 CO«. - - [FAELM) Q7 [ 1 ..r_.ﬁOcOuvm WIS QIIATI T T
(i) LLIXY 3L 613 £ Irs srry s 3 frd £e¢ ke BT IRAMUD
Lo 80 LED (S0 AR ? ALPRLIR ] 1930% PQONNE | OF
& 0 [ d) L0 L2 [AFA) L00 [aATie) ol AT ] 3G TTYEA YO0
0 01% 0 <0 220 R [PARIE) ol AIEI00DIC  MIANQ FYWrDE s 1RT
1 [N} 071 o1 [ 1) 00°1 ARl [ ewud G LA PR
&0 oo S0 e [ 610 | laamin 0t AIPpOaIIS 1N VISV 197
o) 0L0 000 [ I [ST&Y) 050 [paeig o1 ANPBOTIS DAL AN 6T
) [V14(Y) 220 # 079 20 [ERC) o1 AIRTUI | 1045 QUOICIOI+T
) Corli] ) Foi 0 TR Pavicy (74 ATPULLY Wit woge] lep
Fx) Lo or' LB0 L0 o) s - - [PAD s1 Sl ATeEd 1%ng mesned T
o) o0 Y0 nX) ore 170 ot - - [PARIDy s °r AT
oy =0 o9 o179 9t VX o0 [ SiT Q01 [T PARIDAY] <! ey
FAwA 000 000 201 &3 LY, drd el 00 207 FhaY (1434 .qu.J« ey
JAae) LSO LS (&0 [Famny o1 AJTpEoass | 1ng vany IWTmIN G
280 ) 8¢ [27R0) o 01 AJVPHOIDS TONG ORIV 1]
[sTAT) LD QL0 L0 - - : qury 3] gr Advwrud POy O LATeRIA| 7Y
9! 200 o7l ol S0 ozt (o3 - yuegsy 5T 419 PR 130415 T3 J] |91
$9°Q %0 g 90 Qz0 Pasde] LeLe oF Adtg 10a0¢ vdmeEpn]CT
4] [02Y) Q00 oro Q% 29 L4135 orQ Y [e}4 ATDDOIIS 990G INBTOEIN I+1
SUQ [3) §10Q 1] Y Q1 AIRDLOIIG wang sxesyiel
Eot) oo 200 30 oo 200 QlE - - queg L Q1 AVPTOSIS [ IOOUIG/ 100pRotMd (o 1
£9°0 £9°70 090 90 uueg 01 ATDUOIIS 1% BN | T |
] o0 £ £o0 sueg Q1 Adrpagaag I2NC CRTNACT BT
b ¥ 000 000 L) L, bl 95 200 050 el oo ALY HIMRIA DTy
[) &0 0 650 A0 0z'0 o001 - - 1AED) 11 0g AJ¥pLODIS 1 prowis
PN =0 240 it oro L8 Jueg 1 AIEPYOIIY Jolaacte ]
00°¢ 000 oL o 0 oAl org ol . hd - o) Lardlops s AT L D pEONIL
o1 00 9171 9l 090 o'l queey eT AJTRLOIIS TR
R0 bl oo iR} houll¥) orQ [Faun £t AEDBOART Jpeoyic
01 0 £0° 0l ey 53 LELRRER q proN
Foil | [e7) oo Lgl LBl (e7 ] oo LTt [T - o queg 3 s< Anntg 2.Pred €
$eZ ozl B0 Sl SeL LA 19,41) SL1 qurg ot AJEPUOIIC ZR:As2-f
il Ly.kt] oLQ oy oo (K] Ozl - 07 AR Y 9 09 Ao v PYON ]
2637 (k] o0p [ £0°% £6°4 96T 000 001 £0°L £6°L TR IS
YRy P, foRonaiaody . ~oTRH _POpREQRCi WNus 0l E Al CE~0E 1071 | FI~0"] {onu)eseqand (GRURSET | (W)Y WAL (%) PUMLLIPNAPA COREDISSYD
w0 AnmA]  Anwad UOONULETI uny e FERUNOIQ [, WALIAT] AT0SINT JOILIAL [INTeA YD | Asea ATeeT | TERORTONG WreN PEOY N
[LEEHLRY EATSTI A Aoaang 184 30 RS9y Stusiey Zonsxg

SIINSEIA] UOIENNIQTYIY JUIWIAR 3JBIJ (-IUdWYOBILY

A0



THE UNITED REPUBLIC OF TANZANIA
MINISTRY OF WORKS

Telegrams "UJENZI", D’Salaam.
Telephone 37641/9.
In reply please quote:

P.O.Box 9423,
Dar es Salaam,
TANZANIA

Ref. No. MOW/M.30/459/92 4/9/1996.

Mr. Hisashi Muto,
Chief Consultant,
JICA Study Team for
D*Salaam Road
Development Project
(DRDPF;}.

RE: JICA BASIC DESIGN STUDY FOR THE DSM ROAD DEVELOPMENT
PROJECT. |

SUB: RESULTS OF FIELD SURVEY

Kindly make reference 1o your letter of ref. DRDP-03 and dated 29th August, 1996 on the
above mentioned subject malter.

We wish to confirm that your draft recommendations on project road length and
classification, design standards and improvement measures are generally acceptable to us.
However, following commients/observations need to be given further consideration:-

Functional classification (Attachment A)

Tt would be more appropnle (o classify Morogoro, Mwanza and Bukoba streets in
Tlala area as SECONDARY ROADS (and nogttertiary roads). These roads were
originally paved and the intention here is to keep the roads in their originally designed
form {cross section wise).

Draft design standards (Attachment B)

- Pavement type to be confirmed after analysis of traffic and axte load survey data. In
this regard it is strongly requested that a 20 year design life be adopted, but in any
case the design life should not be less then 10 years.

- ‘Two columns with heading *minimum vertical curve radius should be changed to read

minimum vertical curve length’. Consequently column with heading “minimum
vertical curve tength’ should be deleted. After the changes it will be noted that

AT



according to Tanzania design standards the minimum verrtical curve length is
expressed as a function of the algebraic difference in grade while according to
Japanese standards it is expressed in meters. It would be uscful to show how these
compare in subsequent stages.

- Minimum camber for gravel roads should be 5% instead of 3% as proposed. This
comment is based on our experience on recently constructed gravel roads.

- Passing sight distance according to Japanese standards is low compared to Tanzanian
standards. It is therefore recommended to adopt Tanzanian standards in this regard.

- Provision of physical barriers to prevent use of areas reserved for pedestrians and
non-motorised traffic by motorised traffic, and concrete posts to protect lighting and
traffic light posts from being knocked down by vehicles to be given due consideration
during design.

On the other pending issues the Ministcy would like to confirm the following:-

Railfroad level crossing of the proposed missing link of the Middle Ring Road.

It is confirmed that Railway Alternative 2 with reference to your letter DRDP-01 of
21st August, 1996 has been accepted. Further details are as per enclosed letter Ref.
No.CE 1/3/2 from the Tanzania Railways Corporation.

Alignment of the missing Yink at Karume Memorial Stadium/Cemetery.
Extensive discussions with the responsible institutions are still going on. The final
decision will hopefully be communicated to you before end of September, 1996.

Please proceed with the Basic Design on the basis of the foregoing comments/clarification.

Yours Faithfully,
v

-~

H. G. Urio
F&PR IPAL SECRETARY.
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. THE CITY COMMISSION OFDAR'

P. O, BOX 04

TEL.  23851/5 e DAR €5 SALAAM:
- STANZANIA . -

&EF: NO. DCC/VAL/41059/VOL e TEE

72/ MMSE . 23 . Avgust, 1996

.:. . ',(_ ’ . _. ‘

Maneger, i

DRTMP, .

Dar es Salaam. '

Depr S8iry .l -

RE: VALUATION OF UWIT RATE PER SOUA

s
ALL COHMUNICATIONS TO BE ADDRYIED TO THI CHMW%

§* 4T

'A_CI—T‘Y HALL ¢

MOMICCO ~ PUGU ROAD .. -5 &

This heg reference to our discussrionsl}wi-th_ you_-qfi"‘}_é_ai-:_h
Aaugest, 1996 and your letter with Ref..No. DRE/15/VONI/112
daled é2nd’Augnst, 1996 over the matter on .the reflerendg:

1n this, we are pleased to inform you that we have Mirk.
managed Lo make a rendom sampling of-proPerties_obtainédg n
such a road and thereafter dtermined approximale rates
(K.P.S.M) which can be.applied in the courss of, your
tentative budget execution, ... - o - -

. B ' -.-__.

Tt should be borne in mind that, the ratés declared ™
hereto, are only ostmates and could confortably be exceeded ° -
for a number of reasons. These rates are those w}{ligh_wq_ré R

preyailing as of 22nd August, 1996. cel Al T
Should you wish to haVve any additibnal'informatioﬁtfﬁ;?-,
regarding the declared rates, please call al jour offices, 7%
within official working hours. . £ Lo R
Attached.herebo, please find detailed cobias of theffj_ﬁ'
stratified propéerties (termed as Categories A —~ E) for . &L=
your next steps. : : g

Yours faithfully,
— =N\ ' - ) . ‘."‘
Mlyambongo M.S.E. . oL A
“(Valuer) . IR

for:CHAIRMAN, CISY COMMISSIO
AR ES SALAADM

YiAT3



CATEGORY 'A'  -. SO

PYFE OF PROPERTY:

VALLS:

RCOF:

CEILIN i:

et

" FLOCR:

WIHDOWS:

‘DOORS:

FIXGUR3 AND_FITTIHCS:

SERVICES:

FLOT AID SITEWCRES:

"GEHERAL REMARKS:

RATE FER SOUARE METRE:

Single storeyed building
(with substantial construction
gpecifications).

gand cement blocks, plestered and -

painted internally tyrolean rendered
exbernally. e

Gable/monopitched/aplit-level with
corrugated iron sheets covering on
timber members purling and raftersg,
fascia boerds provided.

Hard board painted.
gand cement screeded.

Hardwood framing fitted with gless
penegls or louvre. '

Hardwood framing and shutters fitted
with mortice locksels.

Ceramic wall tileg, hand wash basing,
vater heaters built-in wardrobes,
wall nirrors, ceiling fang, kitchen
ginks, built-in cupboards etec.

\

Water, telephoné and electricity-
prainage to sepbic tank/main sewer.

gubsbantial Block wall fence with
metallic htages. Concrebe pavements .
ete,

Good quality dgnstruction, workmenship
and availed with easy accessibility.
(i) Commercial building

Tsha. 80,000/= - 180,000/ u.

(ii) Residential building
Tshs. 60,000/ - 140,000/-.

fiA-74
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TYFE O) FEOFERTY:

CEILIRG:
FLOOR:

DOORS:

WINDOWS:

SERVICES:

GERERAL REMARKS:

RATE PER SQUARE METRE:

. P R I

CATEGORY 'B! ' Q"

gingle storey swahili building

(old fashion modérate quality of - .

construction spesfication).

Sand cement blocks sﬁoothly-
plastered, rendered and painted
both internelly end externally.

Double pitched,monopitched or

flyover roof covered with corrugated

iron sheeta on busgh pols raftera .
and_ purling,
Hard board painted.

Sand cement screed.

Hardwood framing and shutters
fitted with mortice lock set.

¥rovided with burgler proof bars,

wiremesh and timber Jouvred shutters

211 on & hard wood timber fxame.

Water and electricity from public
mains while a pit latrine is in an
outbuilding.

Moderate quality construction
workmanship, normaly six roomed

“with a middle corridor and a small

open front versndah and availled
vith casy accessibility.

(i) Commerciel building
. Tshge. 50,000/8 .= 13),000/—

(31) Residential building :
TShS . 45,0%/" h 90,000/1‘ .

TiA-15
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L P Y o

TYPE OF PROPERTY:

RCOF:

CEILINGS:

FLOOR:

DOORS:

HINDOWS:

SERVICES:

GEHERAL REMARKS:

RATE PER SQUARE METRE:

GATEGORY 'G' I L E

-

Single storey building constructed =
of traditional dbuilding materials, :

Mud avd wattle/bush poles or wooden
timber members,

Gable/}lonopitched covered with old
corrugated iron gheets or tim remains
(debes) on bush poles.

~ Not in place,

Compacted earth.

Soft wood frames, fitted with tin
remaing or galvanised corrugated
iron sheets shutter.

Yoodent frames, fitted wilh burglér
proof bars.

Wabter from puwblic mains.

Property locally constructed of
low quality workmanship, materiels
end poor finishing.

‘Cormerciel building

Tshg. 20,000/~ - 60,000/

Resldeutlal building

fAA76



CATEGORY 'D' 3 QL.

TYPE OF FYROPERTY:

WALLS:

Piasigrapdpiar ety

FLCOR:

DOORS:

WINDOHS:

SERVIGY -

FIXTUR: AkD FITPINGS:

GENERAY, REMARKS:

RATE F%ii SQUARE METRE:

Reinforced concrete flats with
high standards of workmanship.

Reinforced concrete columns and
beams with concrete block infills,
internally plastered and painted.
while externally ars tyrolean
rendered.

Reinforced concrete .slab smoothly
plastered and painted.

concrete slab with-terrazzo chips
finish.

Hardwood frames with highly
polished hard wood shubbers.
Externsl doors bear metallic
grille in addition.

Hard wood frames fitted with
anti-burgler metal berd, wiremesh
end louvred glags.

Water, telephons and electricibty
connacted to the public mainsg.
Drainage to septic tenk/main sewer.

Ceramic wall tiles, aluminiuh sinks,

‘hand vash basins, water heaters,

built—in wardrobes, wall mIixrors,
ceiling fang, built-in cupboards
western type . W/C etc.

Accessible situated in good Xocation

end materials of good quality.

single storey Flab

(i) Commercial Tshs. 150,000/~ -
300,000/ n

(11) Residentiel . R
Tehp. 120,000/= -~ 250,000/ =

Two_Floors and above

(i) Commercial
Tehs, 180,000/~ - 400,000/=

(11) Residentinl
ﬁA-?? TshSo 150,000/" - 5’40 ,000/-

L e mal

W e
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CATEGORY 'E'! | 3

TYPE OF PROPERTY:

WALLS:

FLOOR:

DCORS

WINDOWS:

GFIERAL REMARES:

RATE FER SQUARE MBETRE:

'

r
.

Single storeyed framed structure
with high atandards of workmauship.

Reinforced columns ahd beams with
send cement block infills.
Internally plastered and painted;

externally plastered and tyrolean
rendered. o

gand cement reinforced concrets base
finished with sand cement screeding
and bterrazo chips to some aresd.

External ones: Hetallic grilla. .

Internal oneg: Hardwood fremes with
a mixture of Mninga
" panels and flugh
type shutters.

Hardwood framea, fitted with
antiburglar metal bars with glass
sash panels or louvre glasses.

water, telephone snd electricity
connected from public mains.

This comprises massiwve structures
like Factory, Garege, Yetrol
gtations, workshops, wearehouse
buildings otc.

Pghip, 120,000/= = 300,000/=.

¥i A-78
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Design CBR's Results.

Caleulations for Design CBR will be done according to the subsoil investigation vesults, using

the Manual for Asphalt Pavement (Japan Road Association ).

The Section CBR is determined based on CBR values of individual locations within the road

section by the formula below.
Section CBR value = Average CBR valuc of individual locations - (CBRmax - CBRmin ) /C

where C is a coefficient for assuming the standard deviation and it depends on the number of

available values as follows.

Values of C for Calculating Section CBR Value

Nurmber of values 2 3 4 5 () 7 8 9 10
available or more
C 1.41 1.9} 2.24 2.48 2.67 283 296 3.08 3.18

The design CBR value is obtained from the follwowing table.

Relationship between Section CBR and Design CBR

Design CBR SectionCBR

2 2 or more, but under 3
3 3 or more, but under 4
4 4 or more, bul under 6
6 6 or more, but under 8
8 8 or more, but under 12
Iz 12 or more, but under 20
20 20 or more.

¢in-1



Calculations.

Sinza Avea

Road A CBR= 0%
Road C CBR= 5%
Road G CBR= 23%,24%
Road 1 CBR= 11%

Section CBR = 13.8 - (24 - 5)/2.48

=6.13% — 6
Mwananyamala Area
Kinondoni P / Schoo! CBR= 7%
Iringa Street CBR= 28 %
Malanga to Bukina CBR= 4%

Scction CBR = 16.67 - (28-7}/1.91

=5068% 6
Itala Area
Lindi Street CBR= 7%
Bungoni Strect CBR= 5%
Pangani Strcet CBR= 15%

Seclion CBR = 9.0-{15-5)/1.91
=376% — 4

finz



Temeke Area

Evereth Street CBR= 10%
Yombo Street CBR= 9%
Temeke Road CBR= 13 %
Mbagala Road CBR= 8%
Chihota Strect CBR= 4%
Bububu Street CBR= 10%
Mahunda Strect CBR= 8%

Scction CBR = 8.86 - (13-4)/2.83
=568% 6

Morocco Road
CBR=0Y%, 14 %

‘Scetion CBR = 10.0 - (14 -6)/1.41
~43% — 4
New Kigogo Road

CBR=12%,8%,4%,5%,10%,12%

Scction CBR =8.5-(12-4}/2.67
=55% —> 6

¥iR3



Sinza Area

Road Name C.B.R Value % Design C.B.R
Tests Catculations %
1 |Road A 0 6
2 |Road B 6 6
3 |Road C 5 5
4 |Road D O 6
S |Road E 6 6
6 |Road F 6 6
7 |Road G 23724 20
8 |Road H 6 6
9 |Road I 11 8
Mwananyamala Area
Road Name C.B.R Value % Design C.B.R
Tests Calculations %
10 |Bukina Strect 6 6
11 |Guita Street 6 6
12 |Kinondoni P/School 7 G
13 |iscke Strect 6 6
14 |Malongwe Strect 6 0
15 |Malanga Street ) ]
16 |iringa Street 28 20
17 {Malanga to Bukina 14 12
18 |Karafuu Street 6 6
19 [Mwinyi Juma Strcet 6 6
Ilala Area
Road Name C.B.R Value % Design C.B.R
Tests Calculations %
20 |Lindi Strect 7 6
21 |Bungoni Street 5 4
22 |Pangani Strect 15 12
23 |Tabora Strect 4 4
24 |Morogoro Street 4 4
25 |Utete Street 4 4
26 |Arusuha Strect 4 4
27 | Tukuyu Street 4 4
28 |Sharif Shamba Street 4 4
29 |Mwanza Street 4 4
30 |Bukoba Street 4 4

¥ B4




Temeke Area

Road Name C.B.R Value % Design C.B.R
_ Tests Calculations %
31 |Evercth Street 10 8
32 [ Yombo Strect 9 8
33 |Temcke Road 13 12
34 |Mbagala Road 8 8
35 | Wailes Road 6 6
36 |Ruvuma Strcet 6 6
37 |Chihota Street 4 4
38 | Bububu Street 10 8
39 tMahunda Strect 8 3
Tabata Area
Road Name CB.R Value % Design C.B.R
_ Tesls Calculations %
40 |Tabata Street 9 8
Morocco Road
Road Name - C.B.R Valuc % Design C.B.R
' Yests Calculations %
1 [Morocco Road 4 4
New Kigogo Road
Road Name C.B.R Value % Design C.B.R
Tests Calculations %o
| 2 [New Kigogo Road 6 6
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Soft Geound Judgement.

N.value calculations determined using JH calculation standards.

e K%
BBl x®-tm B 25 | o
- ¥ - } . v v |30
DEALIRFH v 300
a0 | " |2 AR e e
ARLE | 5RA & n
TPAF AT (LT
KORH [BHEARST, X[ 2= | 40
e #RE | wpilvl ﬁﬂ:at:vmy:: 100 |
" F oA b IBBRBAKOT
B OB F Imi Yivd ook //
8L (BERAROEI =]
{ct O, Ftrar- =
B H E‘E’gi": ﬁqsﬁqi T4ET 15~50%
e 12y | e s

Judgement (From Borehole Borring data)

( JH.=Japan Highway public corporation. )

RO %
» it M| BRREAMBRUKIANR | HER
@ | tomEk | omSlE | —
N fi 4LT 6 LT 10L1F
quig/ch| O06ELF LOYT -
qc (ke/cd) BELTF 1EF | 40T

O RhTlql B3AF»FR2BTFo-- YHRAR
BRick 53— 5 ChE,

@ $HONWIOLE TS B\ 12 qe d0RI T o it T,
OB LN S,

BH.1 ............. From surface Inorganic cills 2m N.value G~1
Clayey sands 3m N.value 0~3
Silty sands Im N.value 4
fnorganic cilts 5m N.value 2~4
Above mentioned 1 1m was judged soft ground.

BH.2 ............. From surface  Clayeysands Im N.value 0
Silly sands 2m N.value 1~3
Clayey sands 2m N.value 3~6

Above mentioned 5 m was judged soft ground.

From BH.3 to BIL.6 was calculated un-soft ground.

¥i B9




Assumed settling volume is calculated by the below formula.

Sc=XH*Cc/(1+e0)*loglO(Po+ AP/Py}
t={T*d*d)/C

Layer Constitution

Layes Name [Thickness [Novalue [Wa(%) ) Gs |y 1{glemd) | Wh{%) |qu{kgicm2)] Cc |Py(Kgiem2)
st hayer 2m 0 50.2 2.60 1,738 65 0.063 0.502 0.126
2nd layer 3m 0 333 |2.65] 1.464 25 0.208 ¢.333 0.417
3rd layer Im 4 217 264| 1.992 NP 0.500 0.217 1.000
4th tayer Sm P 41.2 2.38 1.758 49 0.325 0.412 0.650

Calculation of Yield stress of consolidation ( Py ) or Initial void ration (co ).

FiB-18

LayesName | qu (Kg/Cm2) | Pc=2qu(Kg/fcm2) Wn(%) Gs eo=Wn=*Gs ™ 171100
Ist layer 0.063 0.126 502 2.60 1.305
2nd layer 0.208 0.417 33.3 2.65 0.882
3rdlayer 0.500 1.600 217 2.64 0.573
4th hayer 0.325 0.650 41.2 2.38 0.981
Calculation of Total Deflection.
Layes Name| H § Ce lveo |[H* (Cc/lteo)] Po | AP | Pc [Po+ZP|(PorP)iPc log(Pm-sz)_lE:
I1st fayer |200{0.502) 2.305 43.557 0.17910.743]|0.126 | 0.922 7.873 0.896
2od layer 300 0.330 | 1.882 53.081 0.637 [0.743|0.417 | 1.380 3,309 0.520
Judlayer  §100 |0.217] 1.573 13.795 1.016]0.743; 1,000 | 1.759 1.759 0.245
4th layer {500]0.432] 1.981 103.988 1.556]0.743] 0.650 | 2.299 3.537 0.549
Layes Name Sc{Cm )
1st tayer 39
2nd luyer 28
3rd hayer 3
4th layer 57 Total settiement volume 127 Cm



Consolidation Time cafculation.

Infered ceefficient of consolidation.

Layer Name WL{%) Cv{(Cm2 ! Sec)
1st layer 65 0.0157
2nd layer 25 0.0157
3rd tayer NP ) -
4th layer 49 0.0053

Relation of Degree of consolidation and Time.

U(%)

10

20

30 40 50

60

70

80

S0

95

109

T

0.008

0.031 | 0011 |0.126 | 0.195

0.287

0.403

0.567

0.848

1.310

Upper section.
. Lower section.

Namber of Days to Reach 90% Degree of consolidation.

t=(250*250)/1,356.5=46T
*250)/475.2 =132 T

t=(250

Upper section.  US0 = 0.846 * 46 =38.9 duy

l.awer seclion. U90 =0.846 * 132 =111.7 day
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