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| MINUTES OF DISCUSSIONS ON

THE PROJECT FOR FISHING COMMUNITY DEVELOPMENT
‘ "IN THE REPUBLIC OF PALAU '

_ In response to the request made by the Government of Republ:c of
Palau Ior “the- Pro;ect for F:shmg Commumty Deveiopment (hereinafter
| refered 10~ as,"the Pro;ect") the government of Japan decided to conduct
a basicdesigh study on the Project and entrusted the study to the Japan
lnternational Cooperatlcn Agency (JICA). - JICA sent to. Palau a study
_team headed by ‘Mr. Masaru OKAMOTO, Deputy Dlrector, lnternatlonal
Cooperatmn Dw:sron, Oceamc Fjshery Department, F;sher;es Agency,
Ministry of Agnculture, Forestry and Fisheries from the iSth October to
the 1ith November 1987. .

The team had a series of dISCUSSlOI’\S on the Pro;ect w;th the officials
of the Repubhc of Palau headed by John 0. Ngiraked, Mmister of State
and c_o_nducted field survey on Angaur, Melekeok Ngarchelong and

Ngatpang..

_ As a result of the study, both partieés agreed to recommend to their
respective go_vernments that the major points of understanding reached

between them, attached heretvith, shouid be examined towards the
‘realization of ‘the project. ' '

ﬁ" |
| \ |
Masaru OKAMOTO .  3John O. Ngiraked

' - : Minister of Sate

Leader, Basxc De51gn :
'Study Team, '

’ Japan Internat;ona

- Cooperatlon Agency (3cA) -

: D -



ATTACHMENTS

JIILE OF THE PROIECT
The title of the Grant Aid PrOJect is “the Flshing
Communi ty Development Project™.

QBJECTIVE OF THE PROJECT
The objeetive'of the Project is to develop coastal
fisheries through improvement of faCilltleS of flshlng

communlties.'

The executing agency of the Proqeot i's Bureau of Resources

'Development, Mznistry of National Resources.’

The Japanese study team will convey to the requeSt of the
Government of Palau the Government of Japan that the.
latter will take necessary measures to ensure cooperatlon

in implementing the Project and p"DVlde necessary

facilities listed in Annex 1 within the scope of the
Japanese Economic Grant Aid programe.

SYSTEM OF JAPANESE GRANT AID. , _

The Government of Palau has understood Japanese Grant Aid
System as explained by the Team. This system requ1res
that a Japanese consulting firm be used as pflncxpal
consultant and Japanese firms be used for 1mplementat10n
of the Proaect '

MEASURES TO BE TAKEN BY THE GOV?RNMENT OF PALAU
Provided that Grant Aid is extended by the Government of
Japan for the Project implementation, the Government of

Palau will take the necessary measures listed ;n_ﬂhnei 2.

FINAL REPORT

Ten final reports in English on the Project will be
submitted to the Government of the Republic of Palau by
the end of March 1988

)
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ANNEX 1

~The facilities and equ'irpment- required by the government of Palau

for the Project are listed below.

. Fishing port-facilities for Angaur, Melekeok, Ngerchelong, and

Ngatpang.

2. Fishing community facilities such as multipurposé space, toilet

with shower, ice making machine, storagehouse and equipment

~ for fish preservation.

3. Spare parts for fishing equipment provided by Japanese grant

“aid in 1983,



ANNEX 2

The 1ist of necessary measures to be taken by the

Government of Palau is the following..

1.

To carry out necessary site preparations,:including land
ownership for the construction work. '

To arrange the installation of appropriate facilities for
the distribution of electricity. water supply. drainge and
other incidental facilities beforenthe;commencement of the

works.

To ensure prompt unloading, tax exemption and customs

clearance at Koror in Palau and the prompt internal
transportation of the equipment provided under the
Project. ' :

To appoint an appropriate Project manager who will manage
and expedite Project activities in the course of Project

implementation.

To exempt Japanese nationals from customs duties, internal
taxes and other fiscal levies which may be impoéed'in
Palau with respecﬁ to the'supply of 'the products and
services under the verified contracts.

To accord Japanese nationals whose services may be
required in connection with the éupply of the products'and
the services under the verified contract such facilities
as may be necessary for their entry and stay for the
performance of thelr work. ' '

To maintailn and use properly and effectively the
facilities constructed and equipment provided underfpghf- ~7
Grant Aid. - SR
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MINUTES OF DISCUSSIONS
ON
THE PROJECT OF THE FISHING COMMUNITY DEVELOPMENT
IN
PALAU

In response to the request made by the Government of Palau for
a grant aid for the Project of the: Fishing Community Development in
Palau (hereinafter referred to ‘as "the Project™), the Government of
Japan decided to conduct a basic design study on the project and
en_’truste'd” the - study to the Japan International Cooperation Agency
(JiCA). JICA sent to Palau the team headed by Mr. Masaru
OKAMOTO, Deputy Director, International Cooperation Division,
Qceanic Fishi’ng Departm'ent,v Fisheries Agency, Ministry of
Agriculture, Forestry and Fisheries, from 18th October to 1lth
November, 1987.

As a result of the study, JICA prepared a Draft Report and
dispatched a team headed by Mr. Yoshinori UGAJIN, Fishing Port
Division, Fishing Port Department, Fisheries Agency, Ministry of
Agriculture, Foi‘estry and Fisheries to explain and discuss it with the
relevant authorities of the Government of Palau from 17th January to
26th January, 1988. -

Both parties had a series of discussions on the Report and agreed
{o reéomr_nend to their respective Governments that the major points of
undertanding reached between them, attached herewith, should be

examined towards the realization of the Project.

25 Janmuary 1988

Mr. Yoshinori UGAJIN

Leader of W
‘The Basic Design Study Team Government of
JICA, Japan Republic of Palau



ATTACHMENT

The Palau side has principally agreed to the basic desi'gn'_'
proposed in the draft final report.

The Palau side has understood Japan's grant aid system and

. reconfirmed the ne'cessa'ry_ ‘measures to be taken by the.Palau side

for the realization of the. Project shown:in Annex II as agreed
upon the Minutes of .Discussion dated October -25', 1987,

The Fmal Report (10 coples in Enghsh) will be submitted to the

Palau side by the end of March, 1988.

2 AN
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vV —1 AB#EE
Resident Population of ‘the Republic of Palau by
‘Sex, 1920, 1925, 1930, 1935 and 1954-198D
 YEAR MALES FEMALES TOTAL
1920 Micro © 3,143 2,611 - 5,754
Other 571 .36 - 807 .
1o Total . | 3,714 2,647 6,361
1 1925 Micro .~ | 3,315 2,642 5,957 -
- .. Other’i 727 |- 346 1,073 -
B Total 4,042 2,988 7,030
1930 Micro | - 3,305 2,704 6,009
" Other 1,279 813 2,092
7 Total s 4,584 3,517 8,101
“1935 * Micro 3,390 2,840 6,230
-° Other g 4,337 12,23 6,568
© - Total 7,727 5,071 12,798
1954 ¢ 3,893, 3,833 7,726
1955 - 3,845 3,811 . 7,656
- 1956 4,050 3,949 . 7,999
1957 4,373 - 4,190 |- 8,563
11958 4,502 4,382 8,884
1959 4,604 | 4,468 9,072
1960 4,703 4,617 9,320
1961, 4,865 . 4,809 | 9,674
1962 5,010 4,955 . 9,965
1963 5,221 . 5,059 110,280
1964 - 5,323 5,305 . 1 - 10,628 -
- 1965 . . 5,543 5,289 - | 10,832 .
1966 'S,757 5,468 11,225
1967 . 5,853 5,512 | 11,365 .
1968 “r 5,987 5,564 11,551
1969 x 6,132 5,647 11,779
1970 ¥ - 6,270 | 5,745 12,015
1971 v 6,402 5,850 12,252
1972 r 6,518 5,955 12,473
1973 6,618 6,055 12,673
1974 r 6,693 6,138 12,831
1975 r 6,734 6,196 12,930
1976 ¢ 6,740 6,222 12,962
977 6,703 6,208 12,911
1878 r _ 6,618 - 6,144 12,762
19797 oo 1 6,478 6,023 12,501
1980° . - 6,279 _ 5,837 12,116
" r=revised _ . _
Source: Data for the years 1920 to 1967 from Quarterly Bulletin

of Statistics, Vol. III, No. 2; Office of Planning &
Statistics, TTPI/Saipan; Data for the years between 1967
and 1980 is interpolated using the 1967, 1973, 1977 and
1980 census results,

#- 13
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 State Dlstrxbution of Populatlon and Populatlon DenSLty, 1958,
1967, 1977 and 1986

Percent Pop, Density

State 1958 1967 1977 1986 Change (Pop /sq.mi.):
o : : o e i T957~1986 1958 1986
Aimeliik o 412 - 364 295. - 282 =31.% 20.8 .1ﬁ32',
Airai o 442 - 538 . 616 1021 131:0 .. -25.3 58.3
Melekeok - 310 . 356 ¢ 240 255 ~17,1  29.0 23,8
Ngaraard . 773 770 576° . 471 =39.1 55.6 33,9
Ngarchelong 558 - 615 434 272 -51&3 ¢ 136,10 66,3
Ngardmau _ 1201 227 171 155 -22.9 1.2 8.7
Ngaremlengui 316 436 320 299 25,4 . -12,60 12,0
Ngatpang 88. 119 267 219 148,9° _.:5.,00 12.4
Ngchesar 450 449 302 2711 -39.8 27,4 16,5
Ngiwal 366 381 - 257 218  =40.4 ...35,5° 21,2
Babelthaup Pop 3916 h255 — 3ATR 3463 -11.6 . 25.6. 22,6
Koror 3585 5667 @ 8298 9419 162.7 . 504,9 1326.6
Peleliu 679 682 - 637 . 545  -19.7 . 144.5 .116,0
Angaur 428 429 258 221 -48.4 129.,7: 67,0
Kayangel 181 199 136 113 -37.6  258.6. 161.4
Hatohobei . 108 72 66 .. n.a. n.a. 180.0 - n.a.
Sonsorol 90 .6l 38, ni;a, n,a. . 100.00 =&n.a.
Rock Islands - = - 11 =

Total Population 8987 11365 12911 13772 53.9 . .57.7 80.8 |

Source: . Abstract of Statistics - 1984, Offlce of Planning and Statistlcs,
Government of Palau,

Hote: 1986 populaticn is based on s preliminary count of the census
undertaken in March 1986 by the Government's Office of Planning and
Statistics, and it excludes Sénsorol and Hatohobe1 because thelr
population had not been enumerated .

H-14



V=3 GDP

- Croée‘ﬁomestic Product, 1983

(In current prices by

kind of economic activity/sectorar~origln)

',Sectpr R PR ¢ )2

s Percentége_
($'000) - ~ Share

"_g;iculture and Fishery 5299 16.8
“Agriculture 3080 g.8
~Fishery _ - 2219 7.0
_Industry 4099 13.0
- Manufacturing 117 0.4
Construction. - 3982 12,6
Infrastructure - 1898 6.0
-Electricity 594 1.9
Transport : 402 1.3

. Communications L 327 1.0
Ownership of Dwellings . . 375 1.8
,'Services - 20250 64,1
 Trade - T537 16.6
~Hotel and ‘Restaurant 539 1.7
| Finance & Insurance 549 1.7
. Réal estdte & Business Services 260 0.8
- Government Administration 11651 36.9
,]Other Services 2004 6.4
GDP ‘at factor Cost - 31546 99.9
 Ihdifect Taxes 2702 8.6
Less Subsidies -2668 - 8.5
.'GDP-at-ﬁarket Prices_ , 31580 100

Population (Mid 1983) (Number) : 13,46
'-Beﬁ capitq“GDP’at current prices: 2345

Source:.

-Absﬁféét of Statistics, 1984;

Office of Planning and

. Statistics, Government of Palau.
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V-4 HRMERELEE

' Valte to Non—Market Prbﬁdcﬁidﬁ; 1983'(in“¢ﬁfient market

prices)
Activi'ty e $'.00-0 . Percent
Agriculture . . 2960 50; 9
Fishery - o R 2120 36 5
. Construction Labor & - ' _ .
‘Boat Building . JCR 157 2 7
- Imputed Rental Value of 7 -
- Owner Occupied Dwellings ' 575 9 9
TQTAL NONMMARKET_PRODUCTiON: - s818 100

Source:

Abstract of Statistics,glé&é;- Office
Statistics, Government of Palau. '
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Vw%-%&ﬁkﬁ:

Private Sector Commercxal Commodity Exports & Imports (in
: Current Value), 1979 - 1984  ($' 000) -

Commod1ty

“T98%

~ Note:™

‘are not available,

but it is

likely that import

1984 was ‘not lower’ than in 1983, hence the
.be’ assumed - for 1984 -import of POL.

“for 1983 has been
ratio in which _year: CIF import value

‘FOB import value.'

celculated on

%%"17-

o _19?9- 1983
Exports & Imports ‘ . Per Per - Per
il Value. .. Cent Value Cent.  Value  Cent
EXPORTS
Fish. (fresh and . S
frozen) - - 97. 0 31.0 125,00 26.9
Fish (Smok»d) ' - - = 22.0 4.7
_Copra ' - - 6 0 1.9 o= -
Truchus Shell o - - 64,5 20,9  173.0 37.3
Scrap Metal S 40,5 13.2 6.0 1.3
Wooden' Handicraft =~ & - 100.0 ' 32,5 138.5  29.8
ZTOTAL EXPORTS B - - ~308.0. 100 464.0 100
- IMPORTS (FOBl T : ‘
Fdod. 2947,1 . 35,2 3382.3 25,0-- 4280.8 18.6
Beverage & Tobacco  1347.0 16.4 2065.0 15.2 2105.5 9.2
Crude Materlals S .
(inedible) 16,6 0.2 402.3 . 3.0 585.6. 2.5
Mineral: Fuel . o : L S
Lubricant - ' 15,7 - 0.2 2143,0 15.8 2143.0 9.3
| Animal & Vegetable . Lo a - .
Oiis,” Fats' - 36.0 0.4 66.1 0.5 97.1 0.4
Chemicals & Related o _
Goods - 529.1 6.3 716.1 5.3 762.5 3.3
Manufactured Goods e
C18531fied_by ' S : .
Materials 1163.3. 13.9 1744.3 12.8 6071.0 26.4
'M&chlnery & : IR '
Transport Equipment 1434.5 17.2 2053.8 15.2 5238.6 22.8
Misc, Manuf. Goods 848,0 10.1  978.6 7.2 1605.9 7.0
Unspec1fied B - - - T 135.8: 0.5
, TGTAL IMPORTS(FOB) 8364.2 100, 13551.5 100 23025.8 100
i IGT E iﬁ?ﬁRTS (CIF) 9219 h 15313.2 -26019.2
‘ ' KRR : : 1
: Sou:ce:_ Abstract of Statlstics, 1984° Office of Planning and
. Statistics (OPS), .. Government of Palau,, and other detailed
" import: data collected by 0PS.
(1) 1984 import data for petroleum, 0il & 1ubr1cants (POL)

~value in

1983 figure may
(11) CIF import value

the basis of 1984 CIF/FOB
represented 113% of
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Narional Government Merchandise Imports, 1984 ($'OOO)

- "Source:

obtained from
Palau.

Statistics, Government .of Palau,

the Bureau o

Data for fuel
f Pub;ic'wcrks,fGovernment of

- FOB _ ‘ CIF _
ltems Value Per Cent _Value ' Per Cent
Food: e 0.4 - 0.5 -
Crude Materials : N o
(inedible) 35.6 1.2 43,8 1.3
Petroleum Fuel & ' > ' : R s
Lubricant 1896.3 62.6 2142.8 63.5
Animal & Vegetables, S : ' o : :
Chemicals & Related o . oo _ T
Products . 208.9 - 6.9 224.5 6.7
Manufactured Goods _ ' R -
Classified by Material 249.7 8.2 1 282.1 . 8.4

'Machinery & Transport ‘ o ; : :
Equipment 477.0 15.8 508.7 - 15.0
Miscellaneous S A
Manufactured Articles 160.8 5.3 - 172.9 5.1
Total Government S R :
Imports ©3028,7 - 100 3375.3 . .0 1000

Abstract of Statistics, 1984, Office of Planning and

import
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Palau Fishing'Authority:,

Fish Purchases By Taxonomic Group
April-December 1983 and 1984

1984

1083 _
Species Quantity  Value Quantity | | value
' Pounds | % Doilar | % | Pounds | % Dollar | %
Snapper 98,923 [ 22,9 | 59,583 | 30.01 100,540 | 17.5 | 64,051 | 236
Parrot Fish 47,756 j11.1| 24,533 [12.4] 93,206 |16.3 | 44,968 | 16.5
Surgeon Fish 5,83 | 1.4| 2,612) 1.3 4,023| 07| 1,954 | 0.7
Rabbit Fish 15,896 | 3.7| 9,830 5.,0| 36,913 6.4 31,895 | 11.7
Goat Fish 2,444 | 0.6 1,856] 0.7| 4,353| 0.8] 3,523| 1.3
Grouper Fish 34,083 | 7.9} 13,742 6.9 42,3isn- 7.4 1 13;625 '5.9
Sweet Lips 1,224 0.3 4s52{ o0.2| 1,546 0.3 469 | 0.2
Wrasse _ 4,645 1.1 2,065 1.0 3,712 0.6 2,323 1 0.9
Squirrel Fish 1,022} 0.2 693| 0.4 1,761] 0.3 839 | 0.3
Jacks 10,754{ 2.5| s,423| 2.7| 21,106 | 3.7 | 10,754 | 4.0
Myllet 1,331 0.3 797| 0.4| 1,200| 0.2] 83| 0.3
Silver Fish 325 | 0.1 176 0.1] . e39) 0.x| 390 o0.1].
Unicorn Fish 47,173 | 10.9| 22;577)11.4] 30,432 5.3| 15,714 | 5.8
Other Reef Fish 12,428) 2.9 s,581] 2.8| 7,812 1,4 3,535 1.3
Assorted Reef Fish 2,819| 0.7| 1,409 0.7 471 - 24 -
Pelagic Fish 139,731 | 32.4 | 44,130 22.2 | 218,025 | 38.0 | 63,987 | 23.5|
Invertebrates 3,587 0.8 2,097| 1.5| 5,977 1.0] 7,965 2.9|
Reptiles gso| o0.2| ° es1] 0.3 - a < -
Total 430,865 [100.0 | 198,716 [L00,0 | 573,616 | 100.0] 271,852 | 100.0
Source: Division of Marine Resources
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Fish marketing of PFFA in 1986, 1987

Month ~ Fish Purchase Domestic Sales Export é{lxt;s:k)
1986 o ' |

Jan. 30,822 18,598 5,084 7,140
Feb. 45,915 25,196 11,046 9,673
Mar. 61,811 27,091 18,477 116,243
Apr. 91,716.5 26,092 15,974 49,650.5
May 96,335 29,581 19,465 47,289
Jun. . 64,763 30,374 11,916 22,473
Jul. 56,915 35,001 6,317.5 15,596.5
Aug. 32,142.5 37,034 3,793 ~8,684.5
Sep. 15,546 25,681 6,024 -16,159
oct. 49,538 28,305 7,862 13,371
Nov. 52,805 27,101 9,979 15,725
Dec. 51,918 32,881 4,812 14,225
{(Subtotal (650,227} - (342,935) (120,749.5)  (186,542.5
in 1986) '
1987

Jan 17,587 25,598 7,817 15,828
Feb. 62,322.5 31,393 16,000 14,929.5
Mar. 62,222.5 35,416 10,020 16,786.5
Bpr. 91,062.5 26,017 11,008 54,037.5
May 53,275,5 24,335 3,346 25,594.5
Jun. 47,582 23,785 353 23,444
Jul. 40,345 25,322

E Quantity of domestic sales is estimated by dividing monthly total sales value

by average sales price.

;_Source: -PFFA, PFA.
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Price groups for purchase and sales of PFFA

{English name); (Local name)

Group A Babbit Fish; - Meyas, Kelsebuul, Bebael, Beduut
~ Parrot Fish; Mellemau (iarge_) » Ngyaoch, OQtord,
. Ngesngis

Snapper'; Metengui, Sebus Udech
Dolphins; Ersuuch
Jacks, Orwidel, wii
Goat fish; Bang, Dech
Mullets Kelat, Uluu

Group B -
Unicorn fish; Erangel, Um, Mesekuuk
Parrot fish; ' Kemedukl, Mellemau (small)
‘Snapper; Kedesaun, Keremlal, Mechur, Melangmmd
Grouper : Temekai, Tiau
Wrasse; _ Maml _
Tuna species; Tekuu (large)
Jacké.; | Terekrick, Desui
Barracuda; Meai, Aii
Mackerel ' Ngelngél, Keskas

Group C Tuna species; Tekuu (small)

S Skipjack; Katsuo
Frigate mackerel; Soda
Price in September, 1987 * Cents/1bs.
Purchase Sales
Group A 7_0 80
_GrowpB 60 80
Group C 35 50

7 Note: " Some valuable fish such as Etelis species is occasionally sold by more
" than 80 éént;s/lbs,

- Source: PFFA, PFA
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1, Melekeok/Ngatpang Concrete Block Wall

. 1.6x2,.0%1.2
+2.50 //
s l
[~
V' | &
v+0.80 /7 40.67 | _?9
= ]
+0.00
= y-0.40 | T
1. 60 Rk
V-1. _— "R
- -
2L NI W i
; fe—— 3.25 — .
2.4x1.25%1.2 1.25x%x2.0x1.2
{1x)2.0x1.0x1.2
w=1.0tf/m>, $=40°, =15°, k=0

Ka*cos §= 0.194

Earth

Pressure

0.194

0.834

L5

1.508

Ploep = weKa*cos §
Pog g7 = (1-0+1.8x1.83)x0.1942
Pg g = (1,0+1.8x1.83+1.0%3.47)x0.1942
Ph_0.40 =:1.94 t/m
Ph_j go = 3.33 t/m
Ph_, g9 = 5.00 t/m.
Bv_y 4o = 1.94 tanl5° = 0.52 t/m
PV_, 60 = 3.33 tanl5° = 0.89 t/m’
PV*Z,BO = 5.00 tanl5° = 1.34 t/m

% — 31

il

tH

-Water

Pressure

0.194 t/m?
0.834
1.508

.69



Resisting Moment

—— e o Y*2,50
7 7
i 3 4 7 10
2N o
5 | _ 1 __yr0.67
mmmmm ]l
6 8 | |
11
|
9
l
;
12
No - Welght .-Gravity Point Résisting”Moment
W (tf) X {m) W X {Efem)
1 1.96 0.25 T 0.490
2 1.66 0.78 . 1.295°
3 1.30 1.07 | 1.391
4 0.77 1.48 : ' - 1.140
5 0.48 0.80 0.384
6 2.17 0.80 14736
7 2.64 2.00 . 5,280
8 0.86 2.00 ' 1.720
9 3.66 1.20 . 4.392
i0 2.80 2.83 - 7.924
11 1.93 2.83 5.462
12 4.95 : 1.63 8.069

Total 25.18 tf 39.28 tfsm_

Resisting Monent hy Earth Preséufe

.52 x 1.60 + 0.89 x 2.40 + 1.34 x 3.20

Mpy = 0
= 7.26 tfm
Total resisting moment M, = 46:54'£f-m_
Total weight W o= 27.93 tf o
Total overturning moment Ma = 10.32 + 3.40 = 131,72 tfem

Earth Water . .
Pressure Pressure .



Bearing capacity of foundation

= (46.54-13.72)/27.93 = 1.18 m
e =B/2 - X = 3.25/2 - 1.18 = 0.45 m < B/6

P, = {1 + 6e/B) x V/A
T = (1 4+ 6 x 0.45/3.25) x 27.93/3.25 = 15.73 tf/m°
P, = (1 + 6e/B) x V/A = 1.45 tf/m°
B
15.73
o B -1 - o
=- tan H/V - tal’] 7017/27-93 - l4u4
V+2.50 0.194
W |
[~ .
CaF ™
| @
+0.8 , -
70,00 N g
] y-0.40 -— 1.04
:\ L
< -~
© — 1.27
7=-2.50 &
S 1.508
A = 0.941
My = 3.948
A; = 4.063
M2 = 6.373
2
Moy = 10.32
Aw, = 0.231
Mwl = (.698
sz = 1.932
Mw? = 2.705
2
Mo1 = 3.40

Mo + Mw = 13.72

H— 33



D= {2.70m

.25 + 2.7 x {tan(30+14.4) + tan(30+¥14.4))

bl' = 3 | .
= 6.65 m _
P, =Py % b/b ' + x,D. S
= 15.73 x 3. 25/6 65 + l 0 X 2 70 = 10.39 tf/m
P2 = 2 X b/b1 + rzD '

= 1.45 x 3.25/6.65 + 2.70 = ©3.41 tf/m?

Bottom of foundation

#=25°, thus, Hr=3. 2, Hq~4 7

Therefore, .

Qa 1/F % (8r, BNr+r2DNq} + rZD

1/2.5 x (0 5x1.0x6. 65x3.2 + l 0x2 Tx4. 7) + 1.0 x 2. 7
12.0 tf/m > Pl' = 10,4 tf/m

%

i

i



2_. Ngerchelong Concrete Block Wall

Section '

2-1.
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2-2. Calculation of Weight and Rarth Pressure

(1) Weight

v+2.50

3T
(1.8)
1 | 4] | 10 ]
{2.3) (1.8) (1.8)
2\ | 7 |
(2.3) fl.S)
v+0.80 _RoWoL- .
T T T sy L Ll wr0.67 (1/3 % (2.0-0.0))
6 8 | | | '
(1.27) (1.0)
v-0.40
11 |
9 {1.0)}
(1.27)
I
V-‘loﬁﬂ
12,
(1.27 tf/m“)
v-2.80
Weigh£ Gravity Point’ esisting Momen
No, W {(tf} X (m) . Mr {(tfem)
1 ]1.70x0.8x2.3 | 3.13 ] x0.8 0.40 1.25
2 | #x(1.7%0.4)x2.3 | 0.78 | 0.8+1/3x0.4 | 0.93 0.73
3 | $x(1.7x0.4)x1.8 [ 0.61 | 0.8+2/3x0.4 | 1.07_ 0.65
4 | 1.70x0.4x%1.8 1.22 [ 1.2+%4x0.4 1.40 1.71
5 | 0.13x1.6%2.3 0.48 | ¥x1.6 0.80 0.38
6 [ 1.07x1l.6x1.27 2.17 | ¥x1.6 0.80 1.74
16 (fo =0.40m) 8,390 ' 6. 4%
7 | 1.83x0.4x1.8 1.32 | 1.6+3x0.4 1.80 2.38
8 | 1.07x0.4x1.0 0.43 | 1.6+ix0.4 | 1.80 0.77
9 | 1.20%2.0x1.27 3.05 | $x2.0 1.00 3.05
1-9 | (to -1.60m) 13.19 17.66
10 | 1.83x0.4x%1.8 1.32{ 2.0+%x0.4 2,20 2.90
11 2.27%x0.4x1.8 1.63 ) 2.0+4x0.4 2.20 3.59
12 [ 1.20x2.4%1.27 3.66 | 4x2.4 1.20 4.39
1-12 | (to ~2.80m) 19,80 23.54
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(2) Earth Pressure

==

Pm

(Trh + W) % Kacos§

W=1.0tf/m?, g=40°, $=15°, kh=0

Therefore, Kacos S = 0,19

(Calculation point: —0.40m, -1.60m, -2.80m)

Pa,, g0 = 1-0 ¥ 0.19 = 0.19 tf/m°
Pa,, go = (1.0+1.8x1.7) x 0.19 = 0.77 tf/m’
Pa,, g7 = (1.0+1.8x1.83) x 0.19 = 0.82 tf/m*
Pa_y 4o = (1.0+1.8x1.83+1.0x1.07) x 0.19 = 1.02 tE/m®
Pa_y cq = (1.0+1.8x1.83+1.0%2.27) x 0.19 = 1.25 tf/m?
Pa_, go = (1.0+1.8x1.83+1.-x3.47) x 0.19 = 1.48 tf/m’
.V .8-. .
+2.50 p-s | 0.19 tf/m?
' -2,
2 1
+0.80 R.W.L. 0.77
7+0.67 182  L.W.L. ,
1.60 £0.00 0.69tF/m
~0.40 1.02 2
2.00 ,
~1.60 .25
. 2.40 4
~2.80 1.48 0.69
| M3 (PhxY)
No. Ph (tf/m) Y (m (t£-m/m)
1 [(0.19+0.77) 0.82 {2%0.19+0.77)_1.70 |4.28 3.51
— o %L 3.60+05. 150,77y X 3
2 |t0.77+0.82) 0.10 (2%0.77+0.82) 0.13 3.53 0.35
e x0.13 P00 B AT TG, 82) ¢ 3
3 |0.82+1.02) 0.82 (2x0.82+1.02)_1.07 [2.92 2.86
3 x1.07 2. 40400 §o51.02) X 3
13 [(to =0 40m) 1790 .72
4 [(1.02+41.25) . .. [L.36 (2x1.02+1.25) 1.20 |1.78 2.42
ey Xx1.20 L 20+ 76551 95) X 3
14 [(fo ~1.60m1 ____[3.26 _ 5,14
5 [(1.25+1.48) | ,, [1.64 | (2x1.25+1.48) 1.20 0.58 0.95
2 - (1.2541.48) 3
15 [(to ~2.80m) a.90 1 1000
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Active moment at —-0.40m
MA_y 4 = 1-90 X (6.72/1.90 - 2.40)
Active moment at -1.60m

Md~l.60 = 3,26 x (9.14/3.26 - 1.20)

2,16 tfem/m

i

i

5.23 tfem/m

{3) Wéter Pressure
RoW.Tr. ~ D.W.L. = 0.67 - 0.00 = 0.67 m
pw = 0.67 % 1.03 = 0.69 tf/m°

No. | B Y T Mw

1 | 0.69%0.67x% | 0.23 | 2.80+2/3x0.67 | 3.25 | . 0.75

2 10.69%0.40 0.28 | 2.40+4%0.40 2.60 0.73
1-2 [ (to_~0.40m) | 0.51 ~1.48

3 | 0.69x1.20 [ 0.83] 1.20%3x1.20 1.80 1.49
=3 | (to ~1.60m) | 1.34 | 2.97

4 lo.69x1.20 [o0.83[4x1.20 | o.60 0.50
T-4 | (to -2.80m) | 2.17 3,47

Active moment by water pressure at -0.40m : _

Mi_y 4o = 0-51 % (1.48/0.51 - 8.40) = 0.26 tfm/m
Active moment by water pressure at -1.60m

M¥_ 1 60 = 1.34 x (2.97/1,34 - 1.20) = 1.36 tfim/m
(4) Vertical Water Pressure

Pv = Ph'tans = 15°

Therefore, tan§ = tanl5® = 0.2679

Check Vertical Pressure (Pv) X (m) Mr=Pv X (tf: m/m)
point . _ _ ;
~0.40m | 0.2679x1.90 0.51 | 1.60 | 0.82
-1.60m 1 0.2679x3.26 0.87 2.00 . 1l.74

-2.80m | 0.2679%4.90 1.31 2,40 ~3.14

(5) Anchor Force by boat and this moment =~ = e
Pk = 1.0% + 10.0™ = 0.1 tf/m  (under 10ft boat) = -
T gpanot bit ' 1T

‘1

g+2.50 (] 13
Moment _ . : - o
~0.40 M = 0.1 x (2.5+0.4+0.2) = 0.31 tf m/m
~1.60 M = 0.1 x (2,5%1,6+0.2) =0.43° "
~2.80 M = 0.1 x (2.5+2.840.2) = | |

0.55 "
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(6) Summary of Each Moment

~a) Approximate Horizontal Pressure:

Check Horizontal Pressire (tf/m) Moment (tfem/m)
point E.P, W,P, A.P,. ! Total E,p,.| W.P, | A.P, | Total
-0,40m { 1.90 0.51 0.10 [ 2.51 2,16 0.26 0.31 2.73
~1.60m | 3,26 1.34 0.10 4.70 5.23 1.36 0.43 7.02
—-2,80m 4,90 2,17 0.10 7.17 ) 10.09 3.47 0.55 1] 14.11

E.P.: Earth pressure

W.P,: Water pressure

| A.P,: Anchor pressure
b} Approximate Vertical Pressure

Check | Horizontal Pressure (tf/m) Moment (tf-m/m)
point Weight E.P. Total Block W. E.P, Total
~0.40m 8.39 0.51 8.90. 6.46 0.82 - 7.28
-1.60m 13,19 0.87 . 14.06 12.66 1.74 14.490
~2.80m 19,80 1.31 21.11 23.54 3.14 26.68

2-3. Stability Calculation
(1) 8liding of Wall
F = Wu/P W: Vertical forces acting on the wall
P: Horizontal forces acting on the wall
u: Coefficient of friction.
between ctonc. and conc. (=0.5)

(2} Overturning of Wall

between conc. and foundation (=0.6)

F = W-x/P-y Wex: Overturing moment
Pry: Resisting moment
Check Force Force calculation
point type :
- Siide F = §.90/2.51x0.5 = 1.8 5 1.2
-0.40 | Overturn | F = 7.28/2.73 = 2,7 > 1.2
Slide F = 14.06/4.70x0.5 = 1.5 > 1,2
~1.60 | Overturn | F = 14,40/7.,02 = 2,1 > 1.2
. Slide F=21.11/7.17x0.6 = 1.8 > 1.2
~2.80 | Overturn | F = 26.68/14.11 = 1.9 > 1.2
(3) Bearing Capacity of Foundation
x = (Mr-Mo)/V = (26.68-14.11)/21.11 = 0.60 m
e =Db/2 - x = 2.4/2 - 0.60 = 0.60 m > b/6 = 0.4 m
P,= 2/3(k-e/b) x V/A = 2/3(}~0.6/2.4) x 21.11/2.4 = 23.5 tf/m?

b'= 3(b/2-e)

3(2.4/2~0.6)

1.80m

=
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P =23.5 t£/m2

0.60m

50w
tan @ = H/V = 7.17/21.11 = 0.34
&L= 2e/b = 2x0.60/2.40 = 0.50
@ = 40+5 - 45°
Therefore, N = 14 | | S
Qr = (£'b'N)/2 = (1.0x3.6x14)/2 = 25.2 te/n®
F = (Qu'B)/V = (25;2x2.4)/21.11 = 2.86 > 1.0

Bottom of foundation

6 = tan tu/v) = tan 1(7, 17/21.11) = 18.8°
byt = b’ + D{tan(30+ﬂ)+tan(30 8y _
D: (height of foundation = 0.50m)
Therefore, |
bl' = 1,80 + 0.5 x {tan{30+18. 8)+tan(30 18 8)}
= 2.47m | -
p,' =P, x b’ /b + rzD o
= 23,5 x 1. 80/2 47 + 1. 0 x 0.50
= 17.6 tf/m
f o _
Pyt = gD
= 1.0 % 6.5
= 0.50 t£/m” e
Qa = L/F x (ﬁrlbl‘mr + rzn&q;_+ r,D'
SR = 0.5 3
ry= L, = 1.0 tf/m )
D™= 0V50m - - . ' N
4 = 40? ~=-= Nr=110, Nq=70“

Therefore,
Qa = 1/2.5 x (0 Bxl.0x2. 47x110+1 0x0. 5x70) + 1. 0 x 0.5

= 68.8 tf/m > Pl = 17 6 tf/m

ﬁ_40'



v —18 BEERMIGEOWEHE

1. Shape . o . SR S 500
S : o : . 9.50M - [
L . ' k! ' |
e Q= 1.0 tf :
HW. L. | . @ /m +2.50 _ l | .
N ~ -RW.L.Y41.33 . /_ U Ea
| A_Tie-Rod @32 (8l.6m) S d49
L.W.T ' (Dredged coral) Anchored 19
Haelae oora . E concreate AN

/'%E;xisting Ground | l

] - (Ioosé Sand)
w=2.50 = 25°-30° r = 1.70
R S r'= 0,80
B =25
£=15

5P -11T
: L =_ .50m R . -

' ‘{anti-corrosive painted .
{Loose Sand). || fram top of pile to ~2.50m level)

Kp cos 8 = 3.72
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Typical Section Detail

a) Top of the sheet pile .

A

Bollard 2%‘

Coricrete

T £=200mn

Pa=1{t Lo

742,50

41.83

- 1,000

2,000
1,000

w+0.50

FIRRY

T ‘a-u\

I

[

506: |

"4kwib.

-

‘ waliiﬁg-";=- o
~ _?.l:-l25x65x6x8 _

- sp

b)

10.0M (to the center of

g3y |
* | Tie-Rod #32 (@1.6m)

'\ Coring conc. TN

or -
)

" R-270x270x6 -

. SP-IIT

SP)

——TPia Rod

_k§}§

v

4270

g41.33_

Precast cohcrete block

L="1760M

w230

| . 3_-2 .7‘-0.:(276.;;{67

800

1;400?
2,200

-0.07

700 .



2. Calculation of Sheet Pi1e.

(1) Calculation of length

o=l Otf/m’ |
N 742,50
0.24 TR
[ ]
a
"(.)'.75 V.33 -
| O
o~
- -
LW, 1. 7 20.00 1.03 N1
= o _ _ )
(32}
ol
o)
o
o L
o Dredged
: SRR ' ' | coral
7-2.50 1.57 1.33 -
- R : |
| "} Icose
' sand
LY
¥
Pa .50 T 024w L0V o = 0.24 (t£/n).

Payq ob.?~°f24.x (1.0 + 1.8x1.17 + 0.9x1.33) =1.03( " )
Pa_, o = 0:24 X (1.0 + 1.8x1.17 + 0.9x3.83) 157 (")
Pa'_, o= 0.35 % (1.0 + 1.8x1.17 + 0.9x3.83) =209 ( "y
Pa'y -~ = 0.35 x (1.0 + 1.8x1.17 + 0.9x3.83'+ 0.8xX) = 2.29 + 0.28X ( " )




0.00 t£/m?

Mr - 1.5 x Md = 0.86X° + 2.17X° ~ 20.9X - 28.4

Therefore,

= 4,51 m (~7.01 m)

The léngth of sheet pile is,

L =2.50 + 7.01 = 9,51 m ——~-<» 10,0 m
9,0 m

1-83 + 7.01 = 8.84 ...-.,..._,..,._'._.p .

H— 44

= 2,98X

1.83 tﬁnﬁn _
7.68

1. 15x2 + 8.77X
0.09% + 0.54x
0.78

8.58 + 5.00K + 0.67X°

2

3

0.99%° + 5.71X° tfm/m

PP_5.50 =
Ppy, = 3.72 x (0.8xX)
Pw = 0,00 t&/m>
“+1.33 '
PWyg.00 = 1+32
Drive : ) S
1) M, =% x0.75 X 3.83 x 1/3 x 3.83 =
2) Md, = % x 1.57 x 3.83 x 2/3 x 3.83 =
3) Md, =2.29 x X X (3 x X+ 3.83) =
4) Md4 = § x 0.28% x X x (2/3 x X + 3.83) =
5)m5_=§x133x133x(2/3x133) =
6) Md6=133x(250+x1x{§x (250+x)+133}=
Resistance |
L Mep =4 +2.98XxX x (2/3 x X + 3.83) =
Balanced depth of resisting moment againsr: acting mdﬁent. 
Fs = 1.5 = —ni—
M:El=009x3+236)(2+13 9X+189tfm/m
Mr = 0.99%° +571x t /i
Therefore,

=0



(2) Bending Mament for Sheet Pile

]
~4
‘:’:‘F‘
RA“3'22+0 .58 RA =
“4.:»0 d
(&8
(|\l4 ™
710.00 H
L
L
iy
[V
]
sz'so% : .90
_RB=4;92_'tf
2RB/91+921;= 2x4.32[2.90+2.36 = 1.87 < 2550 =1,
max =-RBX - %Plx + 1/3 X -P /L x X
X =L / 21 (I:)l - 1_ 2 ® (Pl 921)/1;.l b RB}
TherefOre;_ _ N
X = 2.50/2.90-2.36 x (2.90 -~ 2.90% -2 x (2.90-2.36)/2.50 x 4.92)
='1,82 m
Mm=492x182-§x290x182 +l/6x(2 90236)/250x1823

4,37 tfm/m

Stress calculatlon
Member : SP Type-III
z-1310xos*~1050qn3/m
* + Reduction due to ]Olntlng
(assumed the value of 0.8 because of restraining head)

Thexefore,
= M/Z = 4, 37 x 10 /l 050 = 420 kgf/an 4 sa = 1,800 kgf/cm2 (SY30)



3. Design of Tie Rod

(1) Diameter of the rod

a = 4'1‘/:[,(%
T = R, L secf |
d - : Diameter of tie rod
T : Tensile of tie rod
RA Reaction of strut (- 4.30 tf/m)
L : Distance of each tie rod (-— 0.4 x4 =1.6m)
g : Angle (= 0°) ' e
c}é:'Allowance stress of t1e rod (*960kgf/cxn ¢ 5841, d—-tIOm'n)
Therefore; '
T=4.30 x 1.6 % sec 0°
- = 6.88 tf/No. _ 7 o
d= (4x6.88x10°)/x960) = 3.020m ~m—-mv g32mm

4. Design of Wale

(1) Bendmg Mcment

M =1/10 x T x L

max
]_./10 X 6.88 x 1.6
1,11 tfm

-

(2) Stress Calculation
Member : 20 - 125 x 65 x 6 x 8

7 =2 x 68.0 = 136.0 cx’
o

“‘-:u(/z
(1.11x10° )/136 - |
820 kgf/cm? < 03, = 1,400 kgf/cn® (8541)

il

H

H
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