ANNEX 6

GROUNDWATER UTILI1ZATION CONDITIONS OF
| REFUGEE CAMPS
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ANNEX 7

COST ESTIMATE FOR WATER SUPPLY DECADE






Table A7-1

Cost Estimates for an 80% Urban Water Supply Coverage
by 1990 (based on 1983 dollars)

&8 Towns Mogadishu Hargelsa "Kismayo Total
1. 1982 population 400,000 540,000 190,000%/ 50,000 1,180,000
2. 1990 population 536,000 700,000 254,000 80,000 1,570,000
3, 60% of 1987 pop. 240,000 324,000 114,000 3G,000 708.@00
4. 80\ pop. coverage 1990 428,000 560,000 203,000 64,000 1,256,000
5. Mew population coverage 188,000 236,000 83,000 34,000 548,000 .
by 1990 (4)-(3)
6. Unit costs
a) New coverage itenm (5) $160/cap. $160/cap. $160/cap. $160.000 N.A.
b) Upgrade existing $ 67/cap. $ 48/cap. $ 48/cap. $ 48.000 H.A,
systems under Ltem{3}
7. Total cost
a} New coverage item (5} $18.90 nio. $37.80 mio. $14.24 oio. $5.44 nmio. $76.33 nio.
b} Upgrade iteam ({3} $16.08 mio. $15.5% mio. $ 5.47 mio. $1.44 aio. $38.54 mio.
Total $34.93 mic. | $54.35 mio. | $19.71 mio. $6.98 mio. | $114.92 aio.
1/ According to pOpulation data in chapter I, Hargelsa's 1981 pbpulation was reported to be
84,000. This is much lewer than other estimates provided in interviews. Thus the fligure
adopted for 1982 is 190,000. Accordingly a downward adjustment was made in the populakion
for the other 68 centres.
Table A7-2 Cost Estimates for a 50% Rural Nomadic Water
Supply Coverage ({based on 1983 dollars}
Surface ]
Dviiged Rainwater Infiltration Hater Total
r Hells Catchments Gallezies Slow Sand °
Wwells
Filters
1. Number of systems 88 1,060 750 450 150 2,428
2. Total population served | 320,000 790,000 920,000 399,000 130,000 2,610,000
3. Ave. population served 4,430 790 1,230 870 870 N.A.
per systeam -
4. Ave, cost per system 220,000 | 10,000 222,500 - 76,000 60,000 H.A
in us §
5. Ava. unit cost $/capita | S0 12.5 180 £0.00 70.00 . | N.a.
6. Total cost in mlo. US § | 19.36 10.00 166.93 31.50 9.90 236.78
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ANNEX 8

HYDROLOGICAL AND METEOROLOGICAL DATA
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Table AB~3 Monthly and Annual Rainfall (mm)
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ANNEX 9

DATA OF EXISTING WELLS






Table A9~-1 Summary of Well and Aquifer Characterisics

Max imum
well Q draw-
No. Date m3/h)  down )
{m}
M12 - 120 15
M18 - 120 1%
M20 - 36 19
M21 - -3 3
M27 - ) l?G 11
M4l 10/10/73 9.6 5.2
Ma2 - 130 1
M43 - 120 13.5
Ma6 - 120 12.5
M55 - 1200 0 10.0
M57 - 130 12.s.
M5 3 - £30 8
‘KbB - 100 12
M72 - 126 11,5
MB0 - 120 9.5
Mol C - 126 9
M0 - 120 )
M99 - 140 13
M100 - - © 120 g9

M103 13/2/73 -

M104 - 120 1)
Mid4 13/2/78 200 . 7
W7 - 120 )
M109 - 100 9
M114 - 120 10
M7 - 119 9
M121 - 110 313 .
M122 - 100 17
Mi23 - 120 11.5
M125 - 120 16.5 -
H126 30/10/73 206 - 11.7
M127 - =110 11,5
M123 - 160 25.5

ML42Z 14/10/73 25
M143 13/10/73 ° 145
H144 - 160 1
M145 $/10/73  ~ 200
MI48 10/10/73° 247
M149 June/73 194
M149 Oct/73 238 1
M150 20/10/73 168 1
H154 = 120 1

M155 24/6/73 187
MI55 17/40/73 21
M156 Junéf73 187
"H156 16/10/73 288
M158 <1

[ E

M169 11710773 203 1
ML70 11/10/73 257 1
K170 18/6/73 187
K171 319/6/13 130 i}
M174 29710773 222
MI74 June/73 . 202
ML76 - 120 1
M178~  ~ o120

M185 18/10/73 231

T

PR T

T
AN O 0D D DR

ESosk:

ot

r

. + - . - . .
MWW R AWNLORIO Y OR oD

NONW RSO

P o e ot

[ TR

L EYEYRTRT -
Hal

LBTOO B DN

-

.

L
o N P e NP

-
v .

wr

A )

PR xares -
0N W O W e D W R DN

“ 2 v s 0w
. ow

4 v o & LN Y
TN OO OO W RN

Py

DUNDNEOWRN L WWAVRRNRNEGEO0OND

CN OO nO

-

T - Hethod of
tm3/h/m) (mlA) analysis

17

480

275

58

29

759

262

22

245

147

210

157.3
215
250

135
319

23%.1
68.8

67

Boulton

2/b=0.1;

Comments

T raillace data

recovery and drawdown data

Boulton 6.8x v¥/b=1.0 {observation well)
: 3

Boul ton

Boulton

Boulton
Theis’

© poulton

Boulton
Boulton
Bowlton

poulton
Boulton

' Boulton

Boulton

~ Boulton
Thels

Boulton
Boulton
Boulton

Boulton
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‘ !:/bfﬁ‘ 2
‘¥ /p=0.6;

r/b=0.1

x/b=0.6;

r/b=0. i;
RecoVer);'

drawdown data

recovery and drawdown data
and drawdown data

bata inconsistent

r/p=0.1;
r/b=0.1;

recovery and pumping data
recovery data

r/0=0.05; pumping and recovery data

x/b=0.1;

r/b=0.5;
r/b=0.1

punping and rYecovery data

; recovery data

recovery and drawdown data
recovery data

; recovery and drawdown data

bata inconsistent

"r/b 0.5;

Recovery
x/b=0.4;
fo=0.1y

 ~i/b=U-5:

S fo=0.6;

‘drawdown data

data

récovery data

recovery and drawdown Gata
recovery data

recovery data



Well
Ho,

H186
M187
M194
M194

M194

M194 -
Mi9g -

H196

M197
H198
M199
M159
M202
M205
M206
K207
K209
#2190

M2]0.

M212
1212
M217
4220
M221
M223
M226
M231

M231
M232
- M223
M233
235
M236
M236
H241

M252
M256
265

M267

M295

M296
M300
M301
M302

M303

M304
M305
M306
M307
K308
M309

Date

17/'6/73

24710473

15/10/72

15/10/717
16/ 6713

21/ 6/73
10/10/73
29/10/73
25/-6/13
15/10/73
oct/73

13 /12773

11712773

12/ 1743

Y/ 1/73

13/30/73
a0/ /73
14/ 6/73

14/;0/73

10/ 6773
Oct/73
Jan/ 18

30/10/73

18/10/77

o
(n>/m)

100
120
180
137

205
158
98

100
110
151
110
242
112
11%

81
100

51.4

198
120
100
100

110

100
194

“262 .

187
158
240
116
169
195

100
140
100

14,7

100
100
100
100

T 100
120
120

120
120
110
110

Max imum
draw-
down

(m)
1
11
12
11.8
18.5

26.0

E
L

P
: No e
[N YINE- ST SRR

.

ot

It
DB SN

=

"
L.¥]

1.8
11
12
11

8.5

11.5
13.7

[

o e e .

.

WO OoOOCWw W

[S
(IR RN e

T

|‘u.w-ﬂ wn
.

ot ok
M

.+ u

T
M OD WD RN O
LPOoOUMOoOOoOUMOOoODOo 0

.

sC T
(e3/h/m) (m2/8)

2.0
10.9
7.9
11.6 13
11.} 341
6.1 138
- 116
23,3 216
10.0
10.5
65.6 515
23.4 207
23.0 419
14.7 234
11.6 38
10.0 62
5.5
- 43
6.3 58
41.3 382
16.9
8.3
9.0
14.6
1na
8.6
14.2 206
19.7 137
23.7 238
47.9 350
34.3 358
8.0 o
6.8 150
8,5 120
- . 314
6.6
- 20.0
12.5
6.7 8%
- 687
. %.0
10.0
8.0.
9.00
12.5
9.0
10.0
15,0
10.4
10.0
. 8.8

Method of

analysis

Boulton
Theis

Theis
Theis
Boulton

Boulton
Boulton
Theis
Theis
Boulton
Boulton

Bouvlton

Boulton

Boulton

Theis

Boulton
Boulton

_Boulton

Boulton

Boulton
Theis

Boulton 0.38 x
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{Cont.)

Comments

r/h =0'é ;recovery data show

. barrier effect .

Shows barrier effect Récovery and

drawdewn data |

First 10 mlnutes valid pumping

Recovery

r/b=0.6;recovery data show barr;er
effect

r/b=0,2; recovery data
r/b»D.l:pumpJng and recovery data
Recovery and d:awdcwn data
Recovery data_

r/b=0.6;recovery and drawﬂown data
r/b=0.4;drawdown and recovery data

x/b=0,4:xecovery with barrier
r/b=0.1; affected by changes in
pumping rate E

r/h=0.1;recovery data

Recovery

r/b=0;2}recover? and pumping data
r/b=0.1;recovery data
r/b=0.2;xécovery data.

:r/bao;l;recovery and pumping data

r/bso lsrecovery data

Récovery and drawdcwn values éiffer

r/b=0,1; (cbservation well, ngzotec
test M240). .

r/b=0}05;rec0veiy and arawﬂoﬁﬁ-_

‘Piezometer for M194; recovery shows

barrier boundary



ANNEX 10

 DEMOGRAPHIC SURVEY OF REFUGEE CAMPS






DemOgraphic'SurVey.of rhe Refugee Camps :
According to officially announced data, the refugee camps have a
population of 41, 000 ‘ : ;

3
H

It is- estimated as a result of the preliminary survey however,

that the refugee camps have approxinately 20, 000 population.

In:this sureey éhé:pdpulariOﬁ'bf the refugee eéups as a whole was
est1mated based on the results of the field _survey cbvering a number of.
_houses and family compbsitions carried out at refugee camp 1 and the
examination of the ledger of distribution cards for food relief of UNHCR.

From the results of the survey of a number of houses, there are
2,040 houses in refugee camp 1 as shown in Fig. AlO-1. On the other
hand, there are 1,831 cards of refugee camp 1 registered in the relief
food distribution card ledger, as shown ia Table Al0-1. The distribu-
tion card is given to each refugee above a certain age, 1netead of one
card per family. Therefore, one family may have various distribution
cards. Furthermore, one family may occupy various houses. Under the
ciccunstances, it is presumed that refugee camp 1 has a population of .
approximately 8,000, because the number of cards is practically the same
as the number of houses, - Tﬁerefore; 1t is presuued that the 3 camps

have approximately 41 000 pOpulation.
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'Table A10—1: Démographic Survéy of the Refugee"Ca_mps_

Canp 1 . Camp 2R Canp 2B Camp 3
Ho. of|No. of No. ofjNo. of No. of|No. of No, of
Cards |Refugees | Cards |[Refugees Cards |Refugees Refugees
1 83 63 262 262 403 403
2 399 798 soo | 1,000 [ 716 | 1,432
3 231 - 693 405 | 1,215 | 382 | 1,146 _
4 434 | 1,736 414 | 1,656 | 420 | 1,716
5 138 | . 690 274 | 1,370 260 | 1,300
6 206 f 1,236 | 384 | 2,304 sge | 2,328
7 174 | 1,218 55 1 385 | ' 52 364
8 17 616 29 232 21 168
-9 43 387 ) 81 2 18
10 46~ 460 | 79 790
Total  |1,831 | 7,917 |2,411 :"9,"2')95_ 2,653 | 8,875 14,913
Refugees 4.3 3.86 3.35
per card
1




ANNEX 11

DATA OF PUMPING TEST






Result of stepﬁed pumping test

1.
The test résults are shown in the following table. . ..
. For a. telation of the water level to the time that has passed
refer to Fig. All-1, 2.
, . . "méékéﬁ' Spocific R
Well] Test . -I'"tlal :Mow ng Dravdoun | water:. | rate’of | - water level
" level ['level ‘ . : e
Mo, .| step (Gt~m) | (GL-i)- - {m) quantlty :sprlnglng. recovered?.
_ o : ‘ m3/hr) (m3/hr/m) ‘ L
“lstep 1| 5,520 | 9,1761] 3,650 | 102.86 | 28.2 |when measurea 55
o R e S e B fin after a draw-
M4l |Step 2§ 5,520 | 10,020} 4,500 [ 144,00 | :33._0 down- of 4.93m,the
e — ~— unrecovered
Step 3 5,520 | 10,450 4,930 180,00 { :36.5. portion was 46
. Cm.
: ‘ . . N : When measured 85
Step 1 4,845 9,300_ 4,455 '160,90. 35.9 min after_a S
. o . . _ : down of 8.295m,
M38 [Step 2 4,845 _11?300 6,455 180.00 27.9 the unrecovered
) i . - . : ) . . Hrii S .5
Step 3| 4,845 ‘| 13,140 | 8,295 | 240.00 28,9 ﬁrt“’“ was 11
2, Result of quantitative pumping test
The test results are shown in the following table{
For a relation of the wateér level to the time that has passed
refer to Fig. ALl-3, 4, -
P . Intaken - .Speéific
Initial M . . : o . C
well | ict@ OVIRT | prawdown | water . | rate of water level
level level T T '
No. (GL-m) (GL-m} (m} gquantity | springing recovered?
' ' o ' (m3/hr) | (m3/hr/m) | = .
; _ . When measured 90 min
' . S ' - after a drawdown of
141 - N ’ . 4 o .
M4 .5,550 Q,QSO: 3,500. 122.76 35.1 3,5m, the unrecovered)
portion was 15 ¢m.
‘ , _ when measured 120 min
A ol ' , - : after a drawdown of
M38 -4,690 13,135 8,445 . 237.60 28.1 8.445m,the untecover—
) ed portion was 10 cm.
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Water level recovery

In order to examine how the water level recovers after a certain

“break in operation, the relation of the unrecOvéréé portion {level

differencé from the initial one) to the recovery time {g made up
from the results of the quantitative puhping test and exhibited in
Fig. Al1-5; ‘As indicated 1n. Fig. All= 3 Ay the tuo existing vells
Mﬁl and M38 diffef tittle from each other, but a recovery time of
two hours allows the water surface in both cases to rise to within
10 ¢m of the 1nitia1 level. Accordingly it can be judged that the
water level 13 restituted substantially two hours after stopping

the pumping operation,
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water taple m

Fig, All-l1 Step Pumping Test Curve (M41)
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Water sabie m)
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Fig. All-3 Pumpiﬁg Test Curve (M41)
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Fig. All-S Relation of Unrecovered Water Level to the Recovery Level
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ANNEX 12

TABLE OF COMPARISON BY CLASS OF PIPE






Table Al2-1 Comparison by Class of Pipe '

(1)

Reinforced

Safaty

_mct:‘le Pipe Steal Pipe Plastié Pipe © vinyl Cnleride Pipe
1. pipe Pipe’ o pipe . ¢ |eigs Pipe .
streagth diameter: $250, #7100 diameter: g200, @300 |diametrer:’ diameter:
Tensile -+ { Teasile o ) Tensile’ U { Tensile
steengths 42 or over strength; 30 or ° 30 or|streagth: 20 or over | skrength:
(kgE/man) ) (kgf/me} over Gver | (kgf/mm) . (kgf/ma)
Bending . ¢ | senaing o0 |eending . i - ¢ .| Benaiag
strengtht &0 or over strength: 30 or 41 or|strfengeh: 29 or over | strength:
{kgE/mm) : (kgf/rve) over over {(kgf/mn) - : (X g £/ mm)
Eléngar . Elodgas : £longa- Elénga-
tion . & 1D or over tien i 20 18 tion t tioca :
[A}] ) (%) (4]
2. Impact * This pipe is durable| * Although this pipe . | * Aithough thris pipe | * This pipe has a suffi-
- fesisting ggainst the Impact has i high flexi- - |  has a sufficient cient mechanical =
charac— .and has a resiliency bility, it has & ©° | . toughdess and is strength against the
to absorb the - low eavironmental: relatively durable inner and outer pres—

teristic |

. impact.

This bipe iz gover-
2d by a porear lin-
ing at its irner

 surface and so it

is desirable ot to
apply a high impack
force.

This pipe has a
high safety due to
a result of calcu-
latitn of inner
plpe pressure and :
outslde pressure’ as
well as a margin of .
casting and a sur-
pPlus distance for
corrosion,

deflected ¢ollage,
lead, so that it |
kas a low capacity
of absorption of . .
irpact energy under
the same flexing
condition,

The outer surface’
of this pipe is apt
to have its coating
. damaged, so a suf=
ficient care should
be made for its
handling.

-

agaifnst an’ impact,
it should be avoid-
¢d to adcept large’
stones dropped
from the above ox
a concentrated
backfill of earth .
from a dumg truck .
from & high posi-
tion. ’ )

sures, bending and
shock or the like.
This pipe has a suffi+~
cieat flexibility and
is dufable azainst thé

- flenibility as well as
a wehicle load or a
certain variatioca in

. displacement of the
qround. :

* 1t should be avcided
o accept the droppihg
stones or an instanta-
heéous feeding of the
back-£ill feém the
high position.

3, HWater-seal-

ing chardc- -

teristic of
cauplirg

A superidr water-
sealing character~
istic i khept by &
self-sealing mécha-
nism of rubber ring
and so fo lezkage
of wateér oCcurs
until the pipe is
broken, ’

This réquires a
high skill in weld-
ing operation and

a better velding
conditica.

* This has a supericr
agcuracy in size of
the pipe coupling

©and also has a
supérior water
pressure
resistance,

* This has an easy
adhesion of the pipe

: and better codnection
of rubber rings, ahd
has a high gqrads of
water—-proof charac-
texistic,

4. Elefgation,

shrinkage
and ’

flexibility

This pipe enables a
snooth adaptation
to the displacement
in the ground or
variation in tempers
ature without
genegating any
stress in the pipe,

when a variation IA
tepperature or
varfation ia soft
ground or the like
OSCuTS, an eNces-
sive stress is )
‘genersted in the
pipe, In order t_.f::
eliminate the
sktress, expensive
elongated, re-
tracted and flex-
ible plipes are
" placed at some
places.

A coupling ftself
has an elongation
oz retraction
characteristic and
so the expansion
joint is pot par-
ticularly required,

No expansion joint is
required when rubber
ring joint 1s wsed,

becasuse the pipe joint

. iese}f has flexibility,
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(2}

tuctile Pipe

Stesl Pipe

Feinforced
Flastic Pipe

Viayl Chioride Pipe

1,

Service
life

40 years (enforced
by the Law of Local
public Enterprise
of the Rinistcy of
Kore Affairs). ;
This pipe pay be
considered as a

semi-permanent wnit

50 long as fluid is
not acid,

Real use of the
rutber Ting contin-
ues more than 30
years._

* heal result of
about 2% years.

® There are some
claims caused by .-
the process of
‘welding of a
coupling at site
and coating it,
and further a
small diameter
pipe where a coat=
ing 4f the inner
surface of the
‘coupling is Gif=
ficult shows a sub-
stantial care of
coredsion.,

-pipe is more thaa

Real result ..of
about 1% yeaxs.

§ihge this pipe has

a superior ¢orpo-~ .

sion-procf chardc-’

teristic due Lo its
physical préperties,
it has a long-years
durability.

sexvice life of th:e

60 yesdrs in refer-
ence to the resulk
of test of fatigue
perforzed by tha
association of
FRPM.

Real result of 20
years. :

Due to physical pro-
perties of the pipe |
itself, the pigs has a
superior corrositn-
proof characteristic,
has no secular change
and it has a low fric-
ticn resistance and
has scarcely adhered
scales.

Durability

Corfosions
proof
tharac=

© teristic

.

Outer surface
Sinde this pipe has
a supetior ecor-
rosion-proof
chagacteristic in
view of its mate-
rial Quality and
has A coating of
tar epoXy resin on
its surface, it
has 2 suparior
corrosion-proof
characteristic.
For the ground
with a high coz-
rosion, a process
of using poly-
ethylene sleeve is
applied.

Inner surface

A mortar lining is
hard and well
adhered to the
inner surface of
the pipe, and it
has a coefficient
of rovghiess of O
and this value will
not be changéd in
the future,  The
mortar lining has an
effect of making a

(passive state of

iron under an
alkalization of
cement . 3nd has the
rost effective
effect for cor-
resion-proof
feature.

* Quter surface

This pipe is apt to

have a damage dur= ’

ing its handling |
aind the coupling is
applied to the pipe
.on site, resulting
in that an incom—

plete assembling of
the pipe 15 made.

* Inner surface
Tar epbxy resin
coating under the !

standard (JWeA X11S)

has 2 thichress of
.0,3mm ard this
thickness is pot -
sufficient, but has
2 corrosion-proof !
effect as compared
with that of the
doctile pipe. M, |
gas from the weld-
ing beads may apply
a bad influence
genarate a disturb-
‘ance under a
weather condition.

_water chhracter-

This plastic pipe -
kas no influence
for its anti-cor-
rosion and acid
ground which is
found in anti-sea

istic¢ and which
becomes a problem
in iron and steel
pipe system.

This pipe has a
superior character-
istic agaiast anti~
acid and antivslxali
ard this pipe is not
decayed by strong acid
soch as sulfuric acid
and hydrochloric acid
and strong alkali such
as caustic $0da.
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S (3)

puctile pPipe

Steel Pipe

Reinfozced
Plastic Pipe

¥inyl Chloride Pipe

| Execution

1.

wWorkability

* Conrecting work s
simpie and fast and
a back-fill can be
pecforméd just after
the conneckion of
this pipe.

L]

A mechanical joint
is made such that
the gubber ring is
placed in’a desived
stuffing box and
then it is bolted,
resulting in requir-
ing some skill.
Therefore, it takes
much tihe compared
with that of the
plastic pipe.

Its working can
easily be performed
even under a 1ain 6t
. a spring water
condition.

* Welding on site and
coating operations
. require a high
skill and the work
by the qualified
person is required.
™ Yhefe are many
steps .such as |
_indexing, tepporary
Lixing; weiding,
qas removal,
inspection and .,
coating of the like
and these pake a
long working
pericd. .
Since a’ low temper~
ature and a moisture)
may affect bad in-
fluence against ’
welding or coating
operation; so0 a .
complete deying is
required.

L]

Since a weight of

“the pipe is rela-

tively light, its
trafsportation by

a person can be
performed and no
damigs may odécar
even at a tow -
temperatuie. How-
ever; be sure not
to apply 25¥ impact
to the pipe end

. where a mathining

is pade.

A pipe weight is 1/8
of a lead plpe and 1/5
of ah iren pipe and is
the lightest in all
the classes of pipe.
Thi$ pipe can be
treated with a simple
facility and tool.

This pipe can easily
be installed in the
soft ground.

2,

Foundation
work,
back-Ejli

* In gezneral, this

"pipe dbes mot -
‘fequire any founda-
tion work and a

" tixing may not be
requited when the
back-fill is to be
madé.

Since this pipe
bhas a superior
strength and |
ductility, a high
safety can be |
assured under the
back~fill oper-
atica,

Therefore, less

. restriction is
nade for the
back~£fill in the
forral ground.

* In order to prevent
a flexing ¢f the .
pipe and damage of
a ¢oating of the
outer surface of
_the pipe, both
fixing of the bot-
{om of this pipe
and the back-fill
around the pipe
with sand are a
cendition,

* . The connested part
should be kept
large in order to
have a working
space.

A sand 'E'o.undation

"is an essential

foundation in
principle.

A ground above the
pipe zbout 20 to
30 o is back
£illed with garth
of good quality.

»

In principle, a sand
foundation aad a back-
fill are applied.
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(4)

tucti_lé Fipe

Steet Pipe

rainforxcad
" Plastié Pipe

Vinyl chioride Pipe

* A special faindat ion

work is not requiged

cand a dugation of

tha back-~fill is LO
minuta’s with
excavated earkh,

The cost for wbrking
with remainzd earth
and the back-fill is
less axpensive.

* A working step
requires a longer
pericd of tize,
so that 'a shaath-
ing peridd alss
becom2 s élongated
and a cost of the
damage bagomaj
high,

* Undér a normal

condition, an angle

of supporting the
work of 5aAd founs
 dation i3 Suffi-’
clent with 120° and
the purchased sand
iz less in volume.
This pipa does aot
require such a
coupling graving as
found in the other
classes of pipas,
ahrd a working cost

is less enpensive.

A surplus excavation

_ at the conneéred part

is not required,

An angle of supporting
of the work [OF the -
sand foundation is
sufficiently 120* and
4 small amdunt of sand
is requiced.

1. Earth work
cost
o
.3
k]
L]
§
A
H
1]
3
ta
o
]
5
o
2. Maintenahce
conkrol
3
S¢
oy
&
(¥
a
H
<
LT
w
©
P

‘Cutting, beanching

and connecting
pipes are easily
petformed, so that
a faskt treatment
for ungkpectad
troubles can be
per€ormed, -

Since in inner
diarater and i
coefficient of
flow rate age
small, a cost of
power for the :
purp during its
feading oparation
becomes

" expensive,

* Ifneg surface weld-
ifg aad irner sur--
face coaking at
tha coanected
parts arz nearly
impossible.

Maintenance cost
such as one for
preveating elec-
trical dorrosion
or the like is
reguired,

s Curting of the pipe

is easier than that

of tha ductile

pipe.

A fast, treatment
can bé atkained at

" &4 layered part of
FRZ even for tha
unaxpected trouble.

Even i€ the pipe is
damaged, it$ repair is
easily performed.

Conclusicn:

As for costs of material, working and mainténanée or t_?;.e liks, the reinforced plastic pipe and the

_winyl chloride pipa show the most e¢onomical costs.. Working charaétsristic and the maintenante work

are facilitated, its strength and anti-cOrrésion are approximately the sam: as that of the ductile

gipe and the steel pips, and so the reinforced plastic pipe and the vinyl chloride pipe are used,
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ANNEX 13

UNIT WATER CONSUMPTION






Investigation Data of Unit Water Consumption

Camp 1.

Qoryooley Town
Public Water

Filling Station
No. 4

Qoryooley Town

Public Water
Filliag Station
No.2

Qoryooley Town
Publie Water
Filling Statfon

- No.6
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10 liter x 2 timeslz pérSon_ = 10,0 lcd
20 liter x (3 - 4) times/5 person = 14.0
20 1iter x (2 - 4) tiwes/4 person = 12,5
10 liter % 4 times/4 person = 10,0
20 liter x 3 times/5 person = 12,0
Average 11.7
20 liter x 2 times/3 person = 13.3
20 liter x (3 - 4) times/6 person = 11.7
20 liter x 6 times/5 person = 24,0
20 liter x (6 - 8) times/5 person = 23.3
10 liter x (6 - 8) times/3 person = 23.3
Average 19.1
20 liter x (3 - 4) times/5 pérson = 14.8
20 liter x (5 - 6) times/6 person = 18,3
15 liter x (4 ~ 6) times/4 person = 18,75
. 10 liter x 7 times/10 person = 7.0
20 liter x 4 times/10 person = 8.0
Average 13,2
18 liter x 9 times/8 béréon_ = 20,25
20 1liter x 2 times/2 person = 20,0
15 liter x (4 - 6) times/6 person = 12.5
Average 17.6
Total Average 15.2 led






ANNEX 14

ANALYSIS OF SCALE OF WATER SUPPLY FACILITIES






As'mentiOned 1ﬁ gection 4-2-14, thererareitwo aiternatives;- The
system in nhich water is pnmped once to an elevated tank and then dis-
tributed by gravity to the ends of the system and the system provided
with overhcad relay tank. -These systems are taken into consideration
for examining the optlmum scale of the water supply facilities.' The
parametets of the system, such as pipe diameter of the water supply :
Eacilities, pump capacity, peakwcut capacity of the elevated ‘tank, etc.,
depend on the variation of the hourly water consumption (time coeffi—
cient). Results of'the relevant survey for time coeff101ents are shown
in Table 4-10 and Figuers 4-10 to 4-13 of section 4-2-13. .

_ Theﬂwater supply propqttienaﬁ §y ﬁattern; in the aetved area as a
whoic_ate.pattetnikl):33i,:(2)'34.2%; (3) 8.5% and‘(4)724,33, respective~
ly, as mentioned inﬁsectidn.ﬁ—2~i3,‘ On the_other hand, in the served
area after Qeryoolef:Town the said proportions are (1) 45.7%, (2) 28.3%,
(3) 20% and (4) 19.0%Z, respectively. The variation of patterns of houv~-
-1y water ecnsumption’of the said propoftions do not neceSSariiy have the
same tendency and_aé a consequence the time_COeEfiCient in the served
area 1s levelled off,  The time coefficient of the served area as a whole
ts shown In Table 4-10, and the time coeffieient_of the served area after
Qorjooley Town is shown in Tanle Al2-1, Therefore,-the pipe diameter,
punmp capacity, peak-cut c¢apacity, etc., must be designed based on the
said time coefficient. As shown in Table 2 5 in Section 2-3, however,
the time coefficient fcr house connections in small urban aréas for which
the target value s set at 30% (i.e. the watetrsupply amount for house
conne¢tions aimed at by thejProjectfaccdcnté for 30% of the water supply
amount in Qoéryooley Town), has not been fnvestigated yet. Therefore, as
for the water supply amount for hcuae connections, the maximum time co-
_efficlents, 1,64 and 1:32; of pattetne_(?} and (3), respectively, were
_quptgq; wéile?fot nater auppli amounta other than for hoﬁse:connections,
the time coefficients shown in Tables 4-10 and Al2-1 mentioned above,

were adopted,

' Undermentioned cases examined by using this relation are mainly in

connection_witﬁ:economicalﬂefficiency.
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(n

Cases submitted comparative examination

Broadly speaking, two cases are taken into consideration, case (1)

with rélay facilities and case (2) without relay faeilities.

-.Case (l)

l Hell pump ~—- Elevated tank - Pipeline (by gravity flow) -—
Relay Eacilities ——— Pipeline (by gravity flow) '

~ Case () |
Well pump --- Elevated tank —-- Pipeline (by gravity flow).

There are three distinct alternatives with different elevated tank
heights, Case (2)-1, Case (2)-2 and Case (2)-3 ave submitted for

comparative examination in connection with Case (2.

-~ Case (2)-1. : .

. The elevated tank height shall be sufficient to secure the head
required to convey the water demand amount to the end of the
transmission pipeline, when the pipeline diameter is ‘assumed to
be the same as that of Case (l), the height shall be approxi:
mately 40m,

- Case (2)- 2 , ‘ :
_In this case the elevated tank height is assumed to be 30m
_which is presumed to be the construetion limit 1n vlew of the

'technical capabllity of local conttactors.

- Case (2)—3

In this ¢ase 1t is assumed that the elevated tank height T
determined by the capacity ‘of the well pump ‘which is. ‘assuted to
be the same as that oné used 1ii Case (1) ' Thereforé, ‘this height
shall be apptoximately 23m. In this ¢ase the constructiOn is’

relatively easy.
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(2) Method of study

‘ Tne ueli.pump, relaf bump.(when the system taken into eensideratien is
i'provided with relay facilities), elevated tank (capacity and height),
'pipeline caliber, operation time of well pump and relay pump, etc., are
designed for the 4 cases mentioned above. Then, the construction cost,
operation and maintenance cost and the annual expenses (summation of
the annual reimbursement, based .on annuai 1nterest rate at 3% and a
_ 20~year reimbursement period, and annual operation & maintenance

_l;cost) are submitted to comparative examination.

The maximum time coefficient for peak-cut capacities ef 3%, 6% and

9% of each case are shown in Table Al&-

Table Al4-1 Relation between Peak—cutICapacity :
' ‘ and Maximom Time Coefficient o

Peak-cut: Case (1)': .
Capacity |Beforé Relay| After Relay Case_(2)v1 Case (2)-2| case (2)-3
’ Point Point

3% 1.23 1.25 1.23 1.23 i.23
S 1.16 1.)7 1.16 1.16 1.16

9% 1.00 1.11 ~ 1.09 1.09 1.09

Figuree Al4-1 to AY4-3, Figures Ai&-ﬁ_to Al4-5, Figures 514—7 to
Al4-9 and_FiguteS_Al&eIO to Al4-12 are the design analysis diagrams of
the scale of the water supply facilities for Case (1), Case {2)-1, Case
{2)-2 and Case (2)-3, respeetively.

"{3) Results

The eonstruetion'scope; construetien cost, operation & maintenance
cost anu'annual eQSt of the water supply facilities of each case

are shown in Table Al4-4 {Case 1),7Tab1e'A14-5-(Caee 251), Table
Al4-6 (Case 2-2) and Table Al4-7 (Case 2-3). Comparing the case with
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relay facilities (Case 1) and thé case without relay faciiities
(Case 2}, it is ¢oncluded that the.former one is more advantageous
.from the standpoint of economical efficiency. Of the ‘sald cases,
the alternative, 353uming 6% peak cut’ capacity, maximum time coef-
ficient 1.16 before relay point ‘and maximun tiie coefficient 1.17
after relay point, has the optimum séale of facilities.

. As for the alternatives of Casé (2), whié¢h are not provided with

relay’ facilities, the Case (2)=3 is economically disadvantageous
because it requires a larger pipeline diameter compared with Case
(2)~ and Case (2)-2,

In Case (2)-1 the water eubcly tower height becomes GL+41.5m, éﬁd
conasiderable difficulty is expected in connection with the practi-
cality of the construction work Therefore, it is concluded that
Case (2) -2 is the most advantageous one from the standpoints of

economical efflciency and workability.
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Served Areca After Relay Pbint

. Table Al4-2 Relatioéns between Péakaut Capacity and Time  Coeffiecient

- House Connéction

Sexved Area by Public

-Pattéfn”Q: 5P;££érn'3 : wéter F1111ng_5tationn Tim§ CQefficient
0,265 x 0.3 10.088 x 0.3 0.804
L réakfgut' Timg_‘“_ Peak-cut Time
= 1;64 = 1;31 Capacity Coefficient |Capacity Coeffiqient
. : ‘ 9% 1.052 9% 1.112
8 " " 6 1.124 6% 1:170
9 n oo 3y 1,209 3% 1.246
10 y . 0% ©1.346 0% 1,368
11 " » 0.932 1.156
12 n o 0.784 1.053
13 - " 10.700 0.994
14 " " 0.664 0.969
15 » u 0.850 1.099
16 " " 0.938 1.161
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Table Al4-3 ' Relations between Peak-¢ut Capacity and Time Coefficient

Total Served Area

House Connection

Pattern 2 Pattern 3

Served Area by Public
Water Filling Station

0.192 x 0.3 |0.064 x 0.3 ]

0.923

. Pime Coefficient

1.64 . 1 1.31 .

Pedk-cut  Time

Peak-cut Tipe

X Capatity Coefficient |Capacity _Coefficient

‘a . . 124 . 0.978 126 1.023
' 9% 1.053 9% . 1.092
9 = o 6% 1.128 68  1.161

o 32 1,203 3% 1.236
10 i ! 0% 1.394 0% 1.407
11 @ 0 0.902 0,952

12 " " 0.791 0.850

13 n o 0.722 0.786°

14 u n 0.684 0.751

15 " " 0.839 0.894

16 n " 0,759

1.005
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ANNEX 15

CALCULATION OF N-VALUE






a Relation between unconfined c0mpression strength du and N-value
. =N
q!.l = 8 (l)
vhere: g ¢ Kg/cnm®
o Relation hetween qc and q (Soil exploration method)
qc = anu = 10+C (2)
{cohesion)
vhere: ¢ : Kgfcem?
]

Relation between . and N-value { from expressions (1) and (2) }

9% = >7g” 3

= 1.6q, @

Estimation of the N-value for design.

Test results indicate the_lt‘qc = 15 at the water supply tower

construction site. Therefore, the N-value is:

N= L.6x 15 = 24,0

The N-value adopted for the sake of design is 757 of the value
estimated from the measuremeant results,

N-value for design = 24 x 0.75 = 18.0
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* ANNEX 16

CALCULATION FOR FOUNDATION AND STRUCTURE OF
ELEVATED TOHER






1.

(1)

)

3)

Calculation for Foundation of Elevated Tower

Selection of the foundation work method

~ The direct foundation, pile foundation, caisson foundation, soil

: imptOVemEnt works,'ate the-pﬁasible altefnatives'of foundation work
" method, Froém the standpoint of the séale. of the structure and re-
-sult of soil investigation data, ‘the ditest foundatién or the pile'

foundation seems appropriate-forrthis project’ in view of the work-
ability, ecbnbmiéai efficienpy and. state of;things at the construc-

.tiOn'slte,; Théie;are thrée'alternatives for the pilé foundation,
- factory pré—fabfiéatéd'éonbtéte'pilé, steel pipe pile and cast-in-

place doncrete pile, Factory pre-fabricated. contrete pile and steel

-pipe pile aré not apprépriate from the standpoint of- construction

cost because the former one is not manufactured in:Somalia and the

1ater one consists of imports. Foundation c¢oénsisting of cast in-

=pl_ace,goncrete’foundation can be constructed by using machinery for

WEil.dtilling,‘and is mnre economical compared with importing pile-

- driviag machine for: steel pipe pile ‘and factory pre-fabricated con—

crete pile."

In view of the aforestated considerations the éaét—in4ﬁ1acé con-

crete foundation shall be adopted in the Preject.

Estimatién of the bearing capacity and the’ atlowable stress of the
cast- ~in-place concrete pile

The design N-value taken 1nto ‘consideratfon in ANNEX 14 is 18, and
the permissible bearing capacity is q, = 15,0 tfm v '
Assuming a pile length of 1= 8, 000. the permissible bearing capa-
city of the cast- 1n-p1ace c0ncreté pile in the Eqrm of friction

‘piie_uillgassume B.STfpile (1ong’tefm:='sh6rt tetm)Q

fogndatién of;ghe”elevatgd tank

Ty No boring test was cattied out at the foundation ground but

ersults of tests éarrled out with cone penétrémeter at 5 m
depth from the existing ground level indicate that the permis—
sible bearing capacity is relatively high, q, = 15 0 t/m y and
therefore it is decided to adopt the direct foundation.
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2}  Stability of the Elevated Tank

In géneral the stability is examined in terms of wind load and
earthquake load, but in this‘case the earthquake load is not
taken into consideration because. there are fio earthquakes in
somalia, and the étébility_iS‘ekamined cnly initeris of wind
load. - The manimum wind speed recorded in théFLoﬁer Shabelle
district is 3.5 m/sec, and the wind 10ad is relatively small.
The stability was examined byetaking.inté consideration thrice
that value, 10.5 mf/sec., for the sake of safety, The number
of pilles, the maximum load, ete., of the elevated tank célcu-

lated on the said premises are summarized in the following

table,
Permissible Beariag Capacity: 11,25 T/n?
“Effeétive volume 160 m®
(Nominal volume 200 n?)
Dead:weight (t) _ : 2,32?;3 t
Water weight (t) | o | 200
Vertical load (t) C 2,521.3
Wind load (horizontal load, t) ‘ 2.3
Number of piles (units) - : S 16
Overcurning moment (tsm) R 5oL
Resisting moment (tem) ... 218.4
%ﬁnyﬁmmr '.. N n‘_LBM S
Pile reaction (Haximum 1 pile , tIpile) o . .5_'16;&'(8b0rt térm)
._Contact pressure {full, t/m’) 1. : ,i3.6 .
'Contact pressure (empty, tlmz) :. s '_12?§‘

In view of the aforestated considerations, it is c0nc1uded that a
foundation consisting of 15 piles sized daoo mm and L = 3 000
length will be sufficient to support the elevated tank.
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(1)

(2)

Calculation for Struetﬁre of Elevated Tower

Outline ef theé construction

a)

b)
&)

d)
e}i
£y

gi

Use! . Elevated Tank (capacity 200 tons)
Maximum_heightt GL + 34,5 0

wéter tenﬁ,unit} ' .'Diameter D =10 e,.ﬂeightgﬂ = 4,50
éﬁbﬁértingiqﬁiti " Dlameter D = 4.0 m (broviééd with ¥ib)
Méinjéttuctﬁre: | - Reinfo}ced c;nérete‘etructure
Cdnstreetien syetem' Independent shaft construction:
_Feuhdation systemt Independent foundatiOn + cast~ in—plece

concrete piles

Design ﬁolicy

a)

b)

c)

_Water ‘tank unit

The design of the water tank unit will be exanined by taking
fnto’ consideration the bending of the water tank bottom slab
and-the like due to the water pressure,Lin cenformity with the
Shell Theory;

Tower unit

In principle, the tower bady desl§n ﬁill:be examnined in terms
of an 1ndependent shaft with 4, 0 o diameteér and wall thickness
t of the ovder of 30 mm to 40 mm, “and the 4 ribs will be

examined in terms cf ‘their reinforcement effect to cope with

twists, vibrations, ‘etc.

‘Foundatien

- The foundation will be designed by a$suming that the vertical

jloads will be supported by the bearing ‘capacity of the ground
because the extent of subsurface exploration reaches only .
GL-5. 0 m, the eonstruction in question is a typical tower-type
structure, and furthermore it has a huge weight mounting to
‘2 000, tons or more._ On the other hand, in connection with

' such horizontal loads as wind and the 1like, 1t ‘15 assumed that
' Cast—infplaCercOncrete piles will be used to cope with the

‘sald external disturbances.
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(3) Outline of the construction

H [ &m .

3100

00E =1

4

6,500

71,600

3100 ¢

O

6500 _

000°S

Q00's
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(4) Loads and external forces

a)

b):

c)l:

Fixed Iﬁadul. ;.: - 7 3-_..  ,?_ : Total
1) Roof ', o
- Finishing R . 25 S -
- Concrete slab’ (t = 300) © 720 845 —+ 850 kg/m?
- Hate;prpofing .. o0

i) Water tank EioOt .
L Watet proofing o o100 . Lo - 2
- Concrete slab (t = 560) 1 200] 1,300 kg/m
1i1) Tower body intermediate floor

-~ Concrete slab (t = 300) - 720)

- Applied load 100 820 kg/n®
fv)' Eﬁtérﬁal'éﬁéft wall N

Rl ;i:izggng 50 N 3‘“{%8‘ -340'kg/m2

&Fih;:ggug*sd_ T | -?33‘ 1,030'kglmf

o

Water pressure ‘W = 200 ton

" Water tank surface area ST = 56,5 m?

Pressure at the deepest part W = = = 3.55 t/m*

.Hind load

The velocity pressure q is caléulated by taking into considera-
tion the wind speed data at .thé project site (V 'k = 3.5 m/s)

and a safety factor of 3 times, which results into v =3
_ design
x 3.5 mls = 10.5 mls.‘i
.q‘= '57“9 Vzk. Q :ﬁ :. 7'-(b: air'density'= 0.125)
L loxo, 125 % 10 52 = 6.9 kglm 7.0 kglu?

. Thé wind load P 1s calculated with the following formula.

w:’ q*C- f'A o e
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where! R S
q¢ Wind speed pressure (kglmﬁ)

C: Wind force coefficient - :

G.t Gustonde {afluence coefficient (2 2)
A:‘_Apparent aprea (mz) -

po=7.0x 1.2 x 2.2 x A £ 18.5A (kg)
(5) Permissible stress 1ntensit? of the used materials

a) Concrete

-« 4-veek compressive strength F 28 Z 210 kg/em?

- Long—term permissible compressvie stress 1ntensity
Lfc = 70 kglcm

Short-tern permissible compressive stress. 1ntensity
; Sfc = 140 kgfem?

Long-term permissible shearing stress intensity
Lfs = 7.0 kg/em?

Short-term permissible shearing stress 1ntensity-
~ 8fs = 10.5 kg/em®

- Long~term permissible adhesion stress intensity
14,0 kg/em?
21.0 kg/cm

o

Uppermost nade - Lfa

I

Other reiunforcement Lfa

Short—tetn_petmissible adhesion stress'infensity
_ Uppermost node'- - . Sfa = 21,0 kg!em’
Other reinforcement Sfa = 10,5 kg/fcm?

b) ReinfDrcement: Material (SD-30)'

Long~term permissihle tensile stress intensity
Lft =2, 000 kglcm

Short-tern permissible tensile- stréss 1ntensity '
sfe = 3,000 kgICm

1

Long-term permissible shearing stress intensity
' Lfs =2, 000 kglcmz

Ki

- Short-term permissible shearing stress intensity .
- Sfs = 3.000 kg/cm"
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c) Permissible bearing capacity:

N-—value'_'ié _- Dy =85m 7= .7

ga =3 (AONGHBHBNriFD R (1)

=1 (13x112X53+03X17X0+1.7X35%30)
:g%(?11+1185):3iﬁjﬁf
Therefbré long-term permissible‘bearingfbapaéitylis 15.0 t/m?
' d)i 'Caiéﬁlatiénjbf the bearing power of the cast-in-plce
concrete pile

Diameter of pile: 400¢ (W=10.22XTX24 X80 = 251)

Bearing power of ground: Sandy cl?y of N-value 18

Bearing capacity of pile: Ra= %Xl §XNXAp ~W -

| =ix15x18%0126-251
=113-25=881,/1 pile:

- (6) :Calcplation.cf the vertical stress

a) Calculation of the tower weight

i) 26 gb_z3 R _ _

Roof: 0.85 x 5.12 x = = 69.5
 Water tank floor: 1.3 x5.12 %7 - ' = 106.2
Walli T 0.9 x 9.9 xwx 3.5 = 102.3
0.92 % 3.7 x 1 % 3.93 = 42.0

0.92 x (2.8 x 3.7 x & + 3.7 x 4.08 x 2)
| : = 66,0
Water; - o = 200.0
- ' - 586.0

;'Z'(zu3 = 586.0 t)
1) 2, to' 2, N |
Floor: ' L 0.82 x 1,72 %x n x 3 = 22.4

oo Wallp o .. (0.84.x 3,7 % mox 19,5 = 190,4
1.08 x (1.0 x 19.5 x & + 2,12 ¥ 4/2)
- 306,6

(E“i = 892.6 t)
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111) Z, to'zl _
Floor: . . 082x162xnx2 = 13,2

Wall: S 1.08 x . 6 x ™ x 10+ 1.0 x 10 % &)
' o = 165.4 -
178.6

(SHl = 1,071.2 t)

,_1v) Z toZ

170 : S .
Foundation. 2.4 % 3,5 x 0,828 ¥ 6.02 = 250,5
2.2 x 3,5 x 0 828 x (15.0%2 - 6.20)
= 1,205.6
1,456, 1

(EN, = 2,527.3 t)
- b) Stress in ‘the water tank due to water préssure

1) Membrane stress workiﬁg on the side wall

Hater pressure :
Wp=355 l/m'

hx—l“p ;=—x355xso 891
n-—“b y =355X50 =178t

Wp= 355t/

11) Bending stress. 1n the ditection of the circumterence and -
shearing stress smrking ‘on the side wall

L' (%som‘lh .
Ma=11 tem T Qa=Qmix=281
Mb=051¢%*pi ~ . S
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111) ‘Stress of the water tank floor siab
W= am/m’ |

_ unu) IHIII '
e

_. oW =13+355.:4._35'é/m'
N ﬁ”n . \ /‘/X/My We = 501/??1'
= 7
4.
Y

e 2

L ~ i N . ; L e 5-0
AR -~k TRk LU

‘max \{x—OO?dXSOX&Oz'— 3233

””“l ru'r;un_. :

max Mx maxhly=0042>‘50>‘302 189

U x<30m WsQnax = 052X50X30 =78 (/m

. r:::i_m J Lye*—j-}S;()m
R L

1v) Stress of the roof slab (In conformity with 1i1))

H

mélxM:-c-~00745>-<085>-<3.(}2 *05? t-m/m
| maxMy = 004 2><085><30'~’ = 033 o
Rsta;_H-O.Ssz.BSX:iO = 1.4 1/ m

v) The sttess is calucalated by regarding the external
peripheral wall of the water tank as a bending beanm

eQmax : W = N+ wsQmax +RsQnax +Wd

= 89478414436 =217t/ m

BaD = 30X440  Wé = 084x43 236 m
. o %45°(=%)___ |

 Mp= xc'aéﬁoo i's’\i'i}f (1-cospo) |
_ “T = Xsms”o ~ EW r? (‘PO“ 5'"?’0)

E\\’ 2X(4sm¢o 2¢'o){U+1)+sm2§oo(U l) 4 Upocospo
.T Zsoo(U-I-l)—-st(po(U 1)

L 0071}:\\ 7L0071 x217 x5?~3852

12 30
Therefore 1\13—385.'2){0?0? 217x502x(1 0707):-13181-”.
Mf-aaszxom'z 217x50?x(o785 0707) = 1621+

’ “wD 1

Ganax ~‘~'v-x2w><T: §x217x785 = 8531
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vi) Stress of the rib wall of the watef: tank

w.;—_— 03x535x24 = 39 l/m

‘ PiBS?el('—*GQmax)Z"‘]?O.Gl'

N )M, Mp = PX21 +\\‘x105+-;—x\\dx21’ M1

o ) 1706X21+(10§x2x57}x1D51 xagxafqaaz
_f*f"*ffl .7"35&3+l32+&6+162-ﬁ3963|nn

QE—P-I-W-I-de 21

Mg

i

—1706+126+39X21~19141

(7) Calculation of the horizontal stresses

a) Calculation of the compressed area

1) Ay~ = 102x07/2 --35?m’ ' _
: : - 4 7.5
_102x43 _ =4386m‘ J
j_u)'—:Au&s:aoxi% -—1170»1' e
21x21x2x2 "‘441m’ ) -
111} Az~a= 60X10 = 6 0.0m

b) Caléulation of the wind pressure - - 7 .
' '_'1') ; p\‘;;m‘ = 185XAzs~ -1&5x4 ?5 ;-.- Séﬁlz)kf —% 0.9 1
: 11): ' Pw'z*;’s': I&SXAz:"va— 185)(121 5 - 2,25035'4 231t :
111} Py,~p = 1&5><Az.~,—1&5 X80 = 111 0kp-> 1._21

c') ' Caltulation of the stress of the tower duélt.:'b'thef wind
pressure - s Lo T i
o Mo=09X355
RL Tod o BEEE— o
o ' +23x2 35_
. : +1.2%85= 962t'm
Pug~ y =¥ ——¢ -
: : i Qo—0.9+2.3+1.2—4._4:
L I 1320 B
Pay~3 .f"" R 20.0 Taa
zZ1 o [ 5=0. : B
Zo . A a5 . "‘Q0= 4410
LA R S T

T Mo= 9624 m
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d) Calculation of the p:lle reaction due l:o the wind pressure |

L MPM'—MOHQGZ/Z-élSIHm
Mo 9621 m Mp 4&11 m_ :

l Me
E5m - ] . 65m
rf ~ ‘4
e) Caluclation of m;ajx_ due to twist bf the water tank
external wall s SRR . oo

Jp= %x¢30x35"’+ ><1 20x30"’+;x1 20x503

| _:j.'175x105;036x105+10x105'

e BRI

C M1 162)(1(1'5

SNt A e sgk <10k '
Tmax JP 3‘11x105 52 9/m3 ?/cm

£) Examination of the cross-shaped intemal wall of
the water. tank

_' i) Examination of the bend reinforc:lng _'
BXD=30X570 - =481, 2 el
Mesign=39631+m

QdesignH1914t ---‘a—_-'_»_39'.m_+.l:29._}20,
1914%550 1 1
- 39630 A
AT Zox48tz ‘“2"5 9-bzs¢
~ Q "1914:-:10357

2124133k
jT30x4812 _,_133 Z

slp DI3 200@ PW—~00042

Q i
design-- 30x4312{zex70+1900(00042 0002)} 233863257 >191400k9 0K
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g) Design of water tower body

1) 2, level "NL=8926 1t N“-709x2?+23x15“5&81'm

QY —09x23 -—3\2l

[cross Sgccion] :

R o v }zrxrzw—'l? o)
S o ig&g?ﬂﬁ

1

_g 32(D?]ﬁ)—32(490:340)
' 24 2%1 0%

30t - 30

D, = 400
. '3926x103- g
Loc = 348”103 2 55k9/cnf <7 OAp/m{

' ' 53.82] 0 ‘
He = ke
| .b 242x]05.i2ﬁ me

Therefore water tower body's stress condition under the
windglpad is as follows. -

hmxac:256+25;2éfﬁ¢ﬁ %70hﬂﬂ

min ¢ =256 25k231h¢m <70M&d
Accordingly concrete is always in pressed condition and

never occur bending moment . That is to SAYs suppbrting

reinforcing bar is safficlent.

{4) 26 level, No=10712t  Mi=962(rm

iy W .,
|Cross Section] Qu=ddtem

Dr—4i)0£m » D= 3200m

40 40 A%x(zﬂozlGGZ)WASZXIOHJJ

Dr$m , _
-;z:.(4oo33203) =3.06%X1 0%

_ ] muam' I
Lh 7107 1.2X1 0%
B ________________2 ko
Loe¢ 452X103 37kl
962x10 T
4 20ax10" ok
[ﬂb i306x106 i329/d

;mxoc:237+12_2GQM/m <700@/W

rmnoc—237—32—2ﬂshﬁﬂ . :
Therefore same ‘abave 22 level supporting reinforcing bar
is quite enough. o
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h) Design of tooting
5 Calculation of cdntaét'preésure (full taﬁk)"
NL=252731 A,_.1354”,':'

aCiﬂg 25273_ | =
Aq 1864 135l/h <150 1 /m

2) Catculation of coéntact préssure (emﬁtj)

Ny =23273 _*"Afi{iSGA” SRS
o N
o, =N 23273

A, ]864 f125t/rn <150t/m’
3) Design of pfeséute'SIab

Y ..B €
Long~term

W

I

1.0712/1864

Ws =459, 1.84, 1.23

Wind 1oad 159

.54 123
- | 4
Ao | .
MMU=§1%FEié5321*m Q=259
IR | ®4.5X2
MB@F:5&2+L§ix¢52+33%E;r——- 5821186 = 954
s ' ' .Q—2&9f1¢5:404
'ucﬂ) 8.0~ o L Q=316
: ' X662 X o : '
Mg (8)= 870+l£§x552+§§£§§2 _2~f810+1&6{339=13a5
 Q=3161160=476
Q=31.64+16=4176
B,  b=250 d=240.  j=210

(l;).al =139 .
8 =1515 - D22-200C
”‘¢ :'&i-' -
¢ =192<70
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c. . Dz;é'sb d4=340 ':j==29 7
L at=147 ' ‘
S a1t =157 . D22-200C

(8)  Calculation 6f the cross'sgétions of the menbers
a) Water tank toof N _
D—aom 42 5em .—213m
Hdesign—a— 1. 5><maxl\h =1.5%X057=086 l'm/m
thmnﬂlﬁxﬂéwmx—15xld‘*Zli/m

f1-) . 20.x21.8

H

at L&},Ba.-_i - 1)1.3ﬁ64__3_Q—,+200@_

_Q 21x10% s o
= =t =007k + 7.0k .
T = pe; TN 0.9 7kg/cd < _?/trri 0K

b) HWater tank floor
D=50om d=450m ]—393m
Myosign= 1.5 Xmax Mx mnsx333~—501m/m |
Qﬁsmnzljst@mxfélsx7s FLT

Mo 500

SRR S -  h1s5i109

al s n-; 20x393 = 6ded b15-139@

: .7><13- ' o
T.= Q" = —-’1 ! 3 = 3.0kg/ el <7.0kg/cd- OK 0o

bej - 106x393
¢) Water tank ﬁaii
—30m d=27m j=236m
i V 1 ' '
) ertica “d aign 33 (em.
Qediga=781t
M. 333

T ZOXZSBV?IM ;9%3_130@

;;Q'H78x1o
'b~f"100x236

33k9/cﬂi <1 6:°0. K



11) Longituaiaal

‘Ne 198 .
0utside 3[——2_0—— 20 = 8.9cd | D13 ]‘4 2@
inside NI . S L L Di3-544@

20x236 . 472

d) Calculation of the bend reinforcing bar of the water tank .
external wall D

an—35x43o =350

designa_f 131 8 tom Qdesign“ 8531

_;&;;M; _
=TT 0356 189 S-D226

. . : . . - . - | .

R ¥ | -






ANNEX. 17

BREAKDOWN OF COSTS TO BE BORNE BY
THE GOVERNMENT OF SOMALIA






* Bréakdown of the Project Cost Portion to Be Borae by the Government
. of Somalia '

1y

MO

(3);

%)

)
"7 Fleld Hanagément_
(6)

-i Timbering Materials

1

_Access roads

S

Removal and Const—?;_

et ‘anew

i

Peripheral roads
of wells and water

‘supply towers

1 set.

1. Cost to‘Lay Gravel 'on the ﬁurai'kdsés'td_Be ﬂsed:aé’ﬁiﬁéiiﬁé"ROUté€ '

32,626,733 So.5h,:
- (¥1,776,600)

2,000,050 So.Sh.
(35, 670 000)

4,626,783 So.5h,
(¥7,446,600)

2, Cost to be Borne Regarding Custom Charges “and the Like Imposed

on Materials and Equipment Imported from Japan

Name
LT
Teng e

'Cement
Reinforcing Bars
Form Materials
'Vehicles'J
fArticles for '

fScaffolding and -

Purpose’ Temporary
Facilities -

 E1cctric Equipment for

'“Temporary ?acilities

Materials for ;émpp—
rary Facllities

Lot

(Unit: Yen)

Materials for General

.23

Purchase Price - CIR. ; -Tax-Rateg.::-Total
8,050,000 37,720,000  60% 22,632,000
11,220,000 20,700,900 - 35% - | 7,245,315

| 15,045,000 30,957 ;000 S0T 15,478,500

15,465,935 19,962,773 52 - 120 16,862,935
1,478,080 1,775,000 10 177,500

12,045,100 45,474,148 30 13,642,284,
2,871,750 2,996,550 10 299,655

'?4,201;960_ 4,888,360 35 - 86 3,320,736

4,574,250 10,096,650 50 5,048,325



(8

Name -~

Pump Rouse Machinexy

ag, 000 000 - -

Purchase Price

o Tax Rate!._

38,815,440

Total

35 13,585,404

| {1)  Vehicles

@

Bulldozer
Pick-up

(Oééan and Inland
Transportation

.~(3) -Import}Tax {83%)

Transportation Costf

1 unit

1 unit

1 get

1 get |

(9)  Well Digging 798 150 1,354,650 30 406,395
(10) Machinety for Work- U 5 wor adf
g Relnforoing Bars 3,254,000_ 4,o§6,ooo 62 2,520,920
(11) . Other Miscellaneous P S LS T T T
- Materdalo 1,2;&,510. £ 3,407,370 30 | 1{032,211
 (12) Pipes 346,524,370 606,415,570 60 363,849,342
TOTAL - (466,091, 482)
' 164,410,329 So.Sh,
3; Cost of ﬁaintenance and Administrativé Equipment

(Unit: _'Yen)
1,950,000
i,250,000

1,378,600

3,7965918

Total of aforementioned cost items

Ty

‘.f 2?4?¥:_f-

(8, 3?5 518)
'2 954 402 So.Sh
171 991 514 8o, Sh



ANNEX 18

BREAKDOWN OF COST FOR
'OPERATION AND MAINTENANCE






Operation and Maintenance Cost . =

Breakdowhﬁ_

Qay PéfanﬁeI"giﬁehhitﬁre:

‘Superintendent 1'%720,000 = 20,000 Shilling
Section Chief 2 x15,000 = 30,000 "
Pump Operétor_-.  _ .A'i iZ,GGO = 48,000 "

" ‘Malntenance Personnel 3 'x12,000 = 36,000 "
P.R.fSupérvisdr . 2 x f9,0G0 ="!8;ﬁ00 "
priver | . | 2% 7,500 = 15,000 "
Water Supply Center Carefaker = 36 x  9;000 = 324,000 "

. Total 491,000 Shilling/ménth

5,892,000 Shilling/year
(16,674,360 Yen/year)

(2) Opeeratioh,and mainteénance annual cost
1) Pump fuel

- Production well pump

160 g!pslhr x 60 ps ¥ E%ﬁ-— 11.6 liter/hr

11.6 literlhr X, l? 95 hr/day = 208 2 literlday
208.2 literlday x 14 84 Shilling/liter x 365 days
=1, !2? 736 Shilling!year (3,191,493 Yen/year)

2) ;bii:_f;f"'
'—.Pfoduétién well pump - _
52 9 Shilling/hr x 17.95 hr/day x 365 days
= 346, 537 Shilling/year (980 841 Yen/year)

3) Chemic;ls . ' -=_29,400 Yens/year
' ' ' (10,389 Shilling/year)
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4) Vehicle 6pefation and malntenance cost

(a) Vehicle fuel cost

- Gasoline for round trip to construction site
5 times/day X 30 ke 5K litef“x 14.84 x 365 days

= 162,498 Shilling!year (459,869 Yen/year)

- Gasoline for patrolling work site

4 times/day x 60 ka 3_E57ITEE? x 16 84 x 365 days
*=*259,997 Shilling/year (735,791 Yen/year)

- Change of lubricating oil of vehicles.
= 84,499 Shilling/year {29,828 Yenlyear)

(b)  Spare parts
= 640,000 Yen/year (226,148 Shilling/year)

{c) vehicle depreciation c05t7(2.units; 5-year life)

2,985,000 - 298,500
5

= $37,300 Shilling/year
(1,520,559 Yens/year)

5) Expendables of pumps and the ke
30,580,000 Yens x 5% = 1, 529 000 Yens
(540 283 Shiliing/year)

TOTAL _ 9,187,437-3h1111ng/year
o ' (26,000,447 Yen/year)
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ANNEX 19

PLAN FOR PROCUREMENT OF
MATERIALS AND EQUIPMENT






Tabie Al9-1 Plan for Prgcufbmgnt.of Materials énd:Eduipment

§

© study-on’'the price and various conditions’ -

I

purchagéa fgom Japéh

putchaSéd'onj91ce_bf“1ease-

4 Materxals + packing e transpor-

52 urchased on site- 183 600 yen/T

Ire . | tation ® - Due to importlng ftom each of
Loon 60,000 + 3,300 + 66.000 = 129,300 | Furopean countriés, a standard,
bars o
yen/T pric¢e and gquality are not Unlform
° Standard of qual;ty is unlfied and have a variation. .
. ; : M Requ1red amount Of materials may
o
]t pow variations in prices. | 1obe ateainds e 1
- Result o
of .0 A
study
° Materials + pack1ng + transpor— ? Purchased on 51te- 63 600 Yen/T
tatior .
n qe s;milar as the 1ron bars, the
: 14, 000 + 4,200 + 66,000 = 84,200 Product has less rel1ab11ity and
Cement . . . yen/T _1ts varlatxon in prxce is also
_f_Standard cf quallty is un1fled ‘ h1gh
.® Few variatlons 1n pr;ce. R
iar“-'q.,‘i,.;.__.;a——. ______ e ——— e e i B e e e e b o e e i o e e e e e e -
“Résult R :
of o A
study '_ g
° Materlals + packing + transpor—.' ° purchased on sitei 250 000 yen/m
Plywood - tation * Due. to imported products, the1r _
£ 59, 200 + 15, 000 + 66 000 = price is high, a lack of, products
“wooden o L . 140 200 yen/T . 6ccurs and ‘ébtaining of préducts
material | is difficult,
_ Product of réquired amount .and :
quality can be obtained with a
'10ﬁ pri.c':e.
Result
of o A
study o
> 8,235, 000 yen/unit -9 9,350, OOD yen/unlt
Q_Easy malntenance is assured. ° PurchaSJng of spare parts 1s
Ram * Standards can be wnified and d:ffxcult
quality of the product can be ® pue to a lack of spare parts,
assured. sufficient maintenance is not
‘ assured,
Result 0 ’
of 0 A
study ' ‘
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(Cont.}

purchsed from Japan Purchased on site or lease
° Universal water plug. P ° Univ@rsal water plug
20 mn  ¥2,660 . 20 mm ¥6,000
Water . h - . Ci
plug - ° Standards can be unified, . ° Pricé is high ard its purchasing
is difficult. Some variation’
in standards. ! :
Result ‘ S _ "_ :
o _ A o S . o A
study "~ - T Lo j
° partition valve ¥11§,000/pc. ' _'°_éar§ition Valvé:¥250,000/pc.=?
Valves ° Standards cah be unified. . .® price is high and purchasing is
difficult. Some variation in-
standards. '
Reésult e . ' o T R
of ) o ) " ’ R &
study I .
° yUnit price of égcavatibnviﬁ ® Unit price of excavation:
case that thé excavators are: Cmmg il 3
- imported from Japan and then | _ 3%6 ?e“/m_ (J?ase) .
Construc-| the machines are sent back to ® Entire management is performed by
tion | Japan: - : © - a leasing cémpany and plentiful
machines 668 yén/m3 types of machines a;e avax;able.
° It is expensive, see the
attached data. : .
PR B e e s e e b e e e e
Result _ - : : . : : _
of - r oo : . o AE
study i AR ; : : ‘ o
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