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island dolphins at Diego Garcia. Chagos Archipelago. B.I.O.T. The six
following concepts were analyzed for their relatively safe and economical
constructability by Naval Construction Forces on the island:

Crawler Crane with Additional Bents
Direct Pile Driving from Work Barge
Jack-up AMMI Pontoon
Construction Jacket
Semi-Submersible Templet
Flexifloats

The analysis concluded that the construction jacket would be the best one
since it provided the highest constructability by SEABEE/Underwater
Construction Ream. PACDIV and OICC Pier Team, Diego Garcia, concurred with
this conclusion and requested continuation of CHESDIV's effort into final
design, plans, and specifications.

The estimated construction jacket weighs 43 tons per jacket. The FPO-l
engineering efforts are estimated to be $70,800 which includes the concept
development, engineering analysis and design, drawings and specifications and -. -

3 weeks on-site consultation. The in-house design work will be complete in 8
(earliest) to 16 weeks (latest).
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EXECUTIVE SUMMARY

The Ocean Engineering and Construction Project Office (FPO-l) of p .

Chesapeake Division Naval Facilities Engineering Command (Cft'SNAVFACENGCOM)

was tasked by Pacific Division Naval Facilities Engineering Command

(PACNAVFACENGCOMI to perform a study of viable concepts for the installation

of mooring island dolphins.at Diego Garcia, Chagos Archipelago, B.i.O.T.

,he six following concepts were analyzed for their relatively safe and

economical constructability by Naval Construction Forces on the island:

* Crawler Crane with Additional Bents/

Direct Pile Driving from Work Barge-

-. Jack-up AMMI Pontoon,

-0 Construction Jacket,

- Semi-Submersible TempIet,

FIexi floats

The analysis concluded that the construction jacket would be the best

one since it provided the highest constructability by SEABEE/Underwater

Construction Team. PACDIV and 0IC Pier Team, Diego G3rcia, concurred with

this conclusion and requested continuation of CHESDIV's effort into final

design, plans, and specifications.

The estimated construction jacket weighs 43 tons per jacket. The

FPO-I engineering efforts are estimated to be $70,800 which includes the

concept development, engineering analysis and design, drawings and s;pecifi-

cationi and 3 weeks on-site consultation. The in-hou3e design work will be

_ompleted in u (ear I,.-t) to 16 ',eeks (late t)
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1. INTRODUCTION . . .

1.1 Background P ___

The U.S. Navy Construction Force is currently undertaking a Naval

Support Facilities Project at Diego Garcia - One of the five islands in

Chagos Archipelago. The Petroleum-Oil Lubricant (POL) Pier is one of the

major facilities in this construction project. The pier mainly consists " '-

of a 1,150 feet approach trestle, a 560 feet by 40 feet main platform and

two mooring islands. Figure 1.1 shows the key plan of the POL pier system. i

The mooring islands are located 175 feet away from the edge of the main

platform and 60 feet setback from the docking face of the pier. The plan

and the elevation of the mooring island are shown in figure 1.2.

The mooring island will be located at approximately 60 feet water depth

and supported by a group of steel pilings. The group consists of 13

vertical and 16 batter piles at 1 to 3 slope. All pilings are 16 inches

outside diameter and 0.344 inch wall thickness. The mooring islands are

planned to be installed in May-July, 1979 period. One of the reasons is

the favorable construction weather window. It appears that the sea

states in this period are rost favorable for the installation of pi lings

under open sea environment.

In August, 1978, COR L. Donovan, Project Officer - Diego Garcia - .

(Code 09DG), conferred wi th LCDR J. Stamm and the suportin staff of the

O'ean Engineering and Construction Project Ofl~ic? (Code FPO-l), CHESNAVFACENGCOM,

for developing concepts to inst-ll the -oorin-1 island in an efficient

and economical way. In addition, the installatinn procedures have. Lo be

safe for the SEABEE operitinn. In :arly S.,it ,,ber, 1)7., LT. J. VWnq,

r

VW '(W W 11.0.
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OIC, Pier Team of Diego Garcia met with the FPO-] personnel for further study

of the concept development. During meetings with LT Wond, FPO-I presented the

following 5 concepts for discussion. These concepts were constrained to

utilize the existing SEABEE/UCT manpower and equipment available on the island

and not change the A&E's design.

* Crawler Crane with Additional Bents

* Direct Pile Driving from Work Barge

e Jack-up AMMI Pontoon "

* Construction Jacket

o Semi-Submersible Templet

After preliminary assessment of the above concepts, the construction jacket

was recowmended as the potential candidate. LT Wong, with concurrence of "'-"*

CDR Donovan, requested FPO-1 to pursue the cost estimate and design completion

schedule for this candidate concept. I I

In November 1978, PACDIV requested an assessment of a commercially

available FLEXIFLOAT ASSEMBLAGE for possible application. It was then found

that the maximum length of the elevating spud columns with lift lugs is 50

feet which can only operate at about 33 feet water depth. The prescribed

water depth at the mooring island site is 60 feet which is too deep to

operate the flexifloat assemblage.

1.2 Objectives

The main objective of this report is to compile the FPO-I efforts

for the Diego Garcia POL Pier mooring island installation concept development.

Th-m documents and engineering drawings gathered during the course of concept

,tudy wi I provide needed information for future workload development in thi s

I r . "-".' : -".'
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2. MOORING ISLAND INSTALLATION CONCEPTS

2.1 Concept No. I -- Crawler Crane with Additional Bents

This concept utilizes the existing pile-driving technique and

procedures as those for the trestle and main pier. The advantages of
.% .* . ;. .

this concept are:

e Seabees are familiar with the construction technique
and procedures

* Proven success of pile-driving

The disadvantages are

* Required more steel pipe piles for the additional
bents

a Crawler cranes may be trapped in the mooring island
during the construction period.

.'. .."- " v o

- .-
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2.2 Concept No. 2 -- Direct Pile-Driving from Work Barge

The prerequisites for the application of this concept are:

o Extremely calm sea

• Rigidly moored work barge -["--""

Pictorial presentations of the pile driving procedures are shown ..-.

in figures 2.1 to 2.3. A pile-driven supporting truss is installed on the

barge deck as shown in figure 2.1. Vertical piles are then driven to.

grade.

A reclaimable seafloor mat shown in figure 2.2 is clamped to the I. .4

vertical piles as the position keeping guide for the batter piles at the

mud-line level. The pile-driver lead is then leaned on the slope of the

supporting truss, as shown in figure 2.3, for driving batter piles. ..

IW " - .I- W 5M .
i * . . .
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2.3 Concept 11o. 3 -- Jack-Up AMMI Pontoon

Figure 2.4 is the AMMI Pontoon in a jack-up mode (obtained fromi

reference 1). The pontoon possesses the following characteristics:

* Dimension: 90 ft x 28 ft x 5 ft ,

o Displacement:

Nominal 50 Short Tons 9 8 inches draft ,~1.../h

Nominal 290 Short Tons 2 50 inches draft

* Structural M~embers k JA

Shell and Bulkhead 1/4 inch plate

Framing Members 3/16 inch plate
(Separated, bent and
welded to she]] and
bulkhead)

* Design Deck Load: 600 psf

*~ Supporting Piles* 4 to 0" pik.:s at 20 inches outside dLicj-ter

In ordar to evaluate the practical applicability of the jack-up

* AMMI pontoon at the mooring island sites, the weight items and the re-

*quired supporting pile penetration are computed. It is noted that the

* following contributions are provided by Mr. David Raecke (FPO-l).

* WEiqht Item

AMMI Pontoon 105,000 lbs
Crane, 50 ton mobile 72,000
Hammer, MKfI DE 30 10,000
Lead 5,000
Batter Lead 18,500
Winches (2) 60,000
Pile Section (90 ft) 5,300

SUB3TOTAL 275,800 lbs I 4

5?" for incidentals 13,790
Total weight to be lite 28,59 lbs

1"r~ 289o9 '" To _
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Pile Penetration Requirement ~:

Fr iction area of a 20" 0 pile

201r = 5.24 sq. ft/ft of penetration

As ,uming that the average of 200 psf of skin friction between soil

and pilte steel surface is available, the pile penetration resistance is:p

-5.24 x 200

-1,000 lbs/ft of penetration

The pen~etration requirement, L'is

289 ,590 '3f
6x1,000

An alternative way of determining the pile penetration require-

rent cm_ be obtained by the following expressions:

f ( K tan 6 (1)

and Gv=Y' D (2)

where f skin friction between soil and pile steel surface

Ov =vertical effective stress in soil

k earth pressure coefficient relating vertical to lateral
stress, use 0.7 in this case

6 angle of friction between soil and pile steel surface,
estimated 200 for silt and calcareous sand

y'"= submerged unit weight of soil, 3011/cu. ft

D = depth of soil above point where f is calculated

Cc-'binriq E'qs (1) and (2), following expression is obtained:

0 y' k tan ~

I f th2 .mv.r(q& skin friction, f, is to be 200 psf, the pile penetration at

mid-oV' (>ircth9,: average F is computed) is

hr -W aw -IW IV V W W W -w



200
Dae (30) (0.7) tan 200 62f

The total pile penetration is then e. ,

D =2 x Dave = 52.4 ft.

Findins

* The total pile length required:

Penetration below mud-line 50 ft

Water Depth 50

Air Gap 10

AMMI Pontoon Hull Depth 5

Above Hull Section 10

TOTAL 125 ft

a The normal AMMI elevating system does not permit easy welding

of add-ons if the required pile length is greater than 40 feet.

o Penetrations may greatly exceed those estimated above depending

on the depth of dredge spoil and other weak soils.

-VV fw I V V V M V W IW " ', w M , W 4wi
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2.4 Concept No. 4 -- Construction Jacket

The construction jacket concept considers the following factors:

o The first section of the vertical pile and driving hammer P

will stand alone by itself under the working conditions of:

-3 feet wave ... o

-10 knots wind

a Maximum list angle of 100

e Minimum crane barge mooring operation

e Safe operation ,.

Figure 2.5 shows the elevation and the plans of the conceptual -

construction jacket.

Installation Procedures

The following steps are suggested in carrying out the mooring island

pile driving:

(1) Install construction jacket

(2) Install welder's temporary work platform (for welding '. -

vertical piles only)

(3) Drive vertical piles (a total of 13 piles)

(4) Remove welder's temporary work platform

(5) Remove construction jacket (optional)

(6) Install work skid on top of v,rtical piles (design of work
skid would rot be included in this report)

(7) Install batter-pile-driving-support

(3) Drive batter pilas (a total of 16 piles)

(0) R-emove batter-pile -driving-support

(10) P-move work skid

(11) Proce-d with concr t e deck .or-,

?I'1
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Backup Data

Computations of the overturning momets:" the resisting moment oi .

the system are described briefly herein. Ti.. iv:rturning moment consist,,

of the moment components caused by the gravit>;- foad, crane boom imposed

horizontal force and environmental forces. The force components are
41

illustrated in Figure 2.6.t 1.

Gravity Load: Hammer Weight 9,'000#
Drive Cap 1,150
Flying Lead 4,550

TOTAL 14,700#

Pi le weight 0i6"0 x.3411'' WT)

95 ft x 57.52 '-/fr!~ 544

Moment M1l (14,700 x (95+7.5) 1-5,464 x 47.5) Sin 100 L

306,713 ft-lbs

Hoizntil Force: Asiuminq that ih iuexpece cae boo

iniposed horizontal force is 5C~lbs,.

Moment M~2 500 x 110

55,000 ft-lbs

Environmental Forces:

Wind Velocity 2 10 knots 11.b MPH

Wind Are-a 10 sq. ft (ostiimated)

Wind Force =0.000256 (';I2 A (ref 2)

0.00256 x 1~ x (11 .5)2 x 10

3.4 lbs

Moment M1 3.4 x 8

=272 Ft-];

14P q. TV V V Ty W -1W I*:" "4uel *w
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wt~

Wave: Height H =3 ft

Period T =5 sec.

Water Depth h = 45 ft MLW*

Pipe Diameter D = 16" 0

Drag Coefficient CD =0.75

Inertia Coefficient CM =1.5

According to the method presented in reference 3, the following

parameters are computed:

Wave length at deep sea, Lo~ gT2/2r

=32.2 x 52
27,

=128 ft

h/Lo= 45/128 0.351

H/L0  3/128 0.0234

16 3 2
CD;OD (HIT) 2 h2  =0.75 x 1.99 x 1T25 x45

2 2

=725 ft -# (Drag Normalizing Moment)

162
C.,ioD 2 (HIT 2) h2 =1.5 x 1.99 x 7, x 12 x (3/52) x 452

4

1,013 ft - O'(nertia Mormalizirg Momren t)

According to Case 7A in reference 3, the moment at mud-line ds a

function of wave phase angle are tabulated below:

~~IitaIdata and charts indicated 45 ft MLW. This fiqure used during concept

study. November 1978 diver slirvey reported 00) foot water depths.

J,. -

V IV W. or W .11



Phase 00 100 200 300 5 5

MD4.801 4.612 4.080 3.307 1.577 .180

MD(ft-kips) 3.48 3.34 3.00 2.40 1.14 0.13

M 1  0 1.876 3.629 5.155 7.271 8.055

M;(f t-ki ps) 0 1.90 3.68 5.22 7.36 8.16

Mftkp)3.48 5.24 6.68 7.62 8.50 8.29*.

Where MD M; MX 725 ft - # (Drag Moment)

MI MI x 1,013 ft -# (Inertia Moment)

*and Mb and M; are the dimensionless drag moment and inertia moment components,

respectively.

The moment due to wave force contribution is:

M14 = 8,500 ft -#

The total overturning moment is the sum of the above individual

*contributions, that is .

MTotal = MI + M12 + M3 + 114

= 306,713 + 55,000 + 272 + 8,500

= 370,485 ft-lbs

The resisting moment is contributed by the gravity weight of the

construction jacket. Assuming that the jacket we.'ight 25 tons (19.5 tons

in water) and that the base is 44 ft by 44 ft, the res;isting amoun~t is:

MR =(19.5) x 2,000 x 22

858,000 ft-lbs w



In order to develop the above resisting moment, the soil pressure .

at the jacket base shall be less than the allowable soil bearing pressure -

at the mooring island site. Due to the lack of available soil data, an ';

estimate of I psi soil bearing capacity is assumed. The bearing area

required at the jacket base is then:

4A 19.5 x 2,000
I x 144

=A270.8 sq. ft

A = 67.7 sq. ft at each corner

The factor of safety of the system is:

858,000
F.S. = - 2.32

29
m w .4W w 1 A * .,-

,.. . .. . . . . . S .- t .



2.5 Concept No. 5 -- Semi-Submersible Templet

The main function of the templet in this concept is to indicate "'-',

the vertical pile location only. The templet does not possess any

stabilizing effects to the positioning of the vertical pile prior to or

during the pile-driving process. The procedures of installing the system

are described briefly as follows:

(I) Drive the first section of the first vertical pile by all

means, as shown in figure 2-7.

(2) Install welder's temporary work platform to the first pile

section.

(3) Weld the first add-on section

(4) Remove welder's temporary work platform

(5) Drive the pile

(6) Repeat steps (2) to (5) for each add-on section

(7) Anchor the semi-submersible templet to the first vertical

pile at EL.(-) 10'-0" level and also tie to the seafloor, shown in

figures 2.8 and 2.9.

(8) Drive all other vertical piles

(9) Remove semi-submersible templet (optional)

(10) Set-up work skid on top of vertical piles

(11) Install batter-pile-driving-support

(12) Drive batter piles (a total of 16 piles)

(13) Remove batter-pile-driving-support

(14) Remove work skid

(15) Proceed with concrete deck work

It is noted that steps (10) to (15) are similar to those required in

th- previus concept.

21A
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Backup Data

The computation herein is based on the following assumptions: o

" The center pile is driven by any practical technique

" The semi-submersible templet is pinned to the center

pile at EL (-) 10'-0" (35 feet above the seafloor) . ....
" The templet is anchored to the seafloor by at least

4 cables similar to the configuration shown in %

figures 2.8 and 2.9.

CASE 1: Slack Cables -- Center Pile as Cantilever Beam

If the cables are slack, the overturning moment induced by the second

pile at the initial state (see figure 2.6 and it- force computations) will

be resisted by the bending strength of the center pile at mud-line lCvel.

The force components are shown in figure 2.10a.

According to the computation in the previous section, the overturning

moment of a vertical pile at the initial state is:

M total 365,985 ft-lbs

The resisting moment of a 16"0 X.344" wt steel pipe pile

*is -. .: . ..

MR USob

where S = 6 4.85 in3

rb = 16 ksi (estimated allowiable bendin3 stress for 16". pipe
at S.F. = 1.65)

MR 64.85 X 16 = 1,038 in-kips

The factor of safety is: p-r.e .

(1,033 x 1,000) X 1.65
S.F. 65,935 X 12.

0.39 ,

.. lo .e -V ,.o
. .. . .. . .. .. . . .:i : ::: !:i : : ! ::::'-
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If the factor of safety of 2.0 is required in the systcrii, the number f.'

of piles required is:

2.0

N 0.39 5.12 Say 5 piles

CASE 2: Taut Cables -- Center Pile as Compression I'OsL.~

If the cables are taut by pretensioning, the centcer pile will behave

as a compression post. When a horizontal force is applied at the templet

level, the force will produce a uniform bending momenit to~ the center pile-

Figure 2.10b shows the force components of the system. Irk the figure,

pre-tensioning force components are omitted because syi-asiiitrical cable

forces produce only compressive reaction in the center pile.- .

The overturning moment of the second pile at the initial state is: L .-

M 365,935 ft-lbs

The resisting force at the tem'plet level is:

365,985
FR~ 35

10,4167 lbs

The induced moment on the center pile is: -

=10,11CS7 x 12

= 25,6o'+ ft-lbs

The factor of safety of the system is:

(1033 x 1,000) x 1.65

S.F. = 125,604 x 12

Th2- nuimber of piles required to obtain a factor of sfet of 2-0is

2.0 1.7 SI 2 ies. -

N ~.7 Say ? .

M 1 W 4 IV V Vi M, 4W W 111P * ~ *



2.6 Concept No. 6 -- Flexifloats

Flexifloats are commercially available, standardized watertight,

welded steel buoyant units. The floating work platform is constructed

by interconnecting adjacent units into usable shapes having adequate

buoyancy, strength and stability characteristics for supporting weights

of material and mobile equipment imposed on the platform. In the open m
water environment, the assemblies of flexifloats with multipurpose

attachments can be elevated above the tide and wave action for workover

operations. Fi gure 2 .11 ill Iust rates the c Ieva ted mode of the flIexi float

assemblage.

In November 1978, PACDI'J requested an assess,;,ent of the applicability

of the flexifloats for this project. Mr. Bodey (FPO-I) discussed the

potential use of the flexifloats with Mr. Robishaw of Robishaw Engineering,

Inc. The fml Towing information was the surmary ol' this discussion:

* Flexifloat pontoons are available in tw. o series:

Series 70 10Oxx4Otx7'

Series 60 10'x20'x7'

* 36-inch diameter spud legs at 120 feet long are available

from the Company base in the U.S. 43-inch diameter spud-s

are available from Holland.

% 16 feet length of the spuds are used up with in jacks. W i th

10 feet air yap and 60 feet w~ier depth on -,itc, th7 m:axirnum

available column penetration is 34 fcaet.

*Shear carrying capacity per columin is es;timated at 140 tons. W-lo

a F~timated cost of th above fl-rxifloatl system oilI h.

-$1,244/d-3y for the 1H rs t 30 )Fs tter %-'ni i h th rate wi I1I

dirrop to 'r4 ?2/day.

MW V To V V V 'W W 1W 10:1 VWW '4
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" Bearing Pads for spud legs are about 8 to 10 feet in

diameter. At present, bearing pads are not available

for 36-inch diameter spuds.

• Pontoons have only 2 flood valves on the upper deck -.

and not possible to use pontoons as a jack-up mat.

Basing upon the above information and engineering judgement,

CDR Donovan was advised that:

* Four 36-inch diameter legs are not sufficient to support

work platform reliably on coral seafloor.

• 8 to 10 foot diameter spread pads are not available for .

36-inch diameter leg5 and these are still not big enough

for 350 psf foundation bearing capacity.

3 Using two extra pontoons for jack-up mats is not feasible

with present pontoons valving system.

In conclusion, the flexifloats is not a viable substitute for a

real multi-leg jack-up platform. Finally, Mr. Bodey suggested to

CDR Donovan to check at Singapore for cost and availability of a suitable

offshore rig.

• . IM 7
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3. SCHEDULE AND COST ESTIMATE ..
-' .'

3.1 Schedule

A tentative project schedule is shown in Chart 3.1. The schedule

is planned for the design of construction jackets. The fabrication,

transportation and installation timetables are not included. - .

3.2 Cost Estimate

3.2.1 Engineering and Construction Support

3.2.1.1 Pile-Jacket Concept/Plan/Proposal

a Requirements Acquisition (60 hours) $1,290

a Develop/Select concept from 3-5

schemes with report (180 hours) 3,810 -.

* Preliminary Plan and Cost Estimates F-..-
(40 hours) 845 - -

e Fonecon Proposal (4 hours)
(Include Lt. Jerry Wang meetings) 86

$6,031

3.2.1.2 Resource/Capabilities/Environmental Data Acquisition

• Trip to Diego Garcia: labor, travel and

perdiem for 14 total days

Travel (via San Francisco) $2,700

Labor 12 days (96 hours) 2,"64

Perdiem 90

D.G. @ $17/day 204
$5,058

LCDR Pete Marshall of UCT 2 performed
this task in November 1978.

. .

, 'I•
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3.2.1.3 Engineering Analyses and Design
*,%-". *

" System Analysis: loads, stresses, design
interface definition (with ASE falsework, p
environment, equipment), erection and .* ,

handling loads, etc: 80 hours $ 1,720 , -

" Jacket design (load-out, dwgs, spec
call-outs, Bill of Materials: 480 hours 10,320

" Vert. pile add on splice sleeve and
assy dwg(s): 40 hours 860

" Rail and Falsework System Modifications
(Jacket interface mods, vertical pile guide
mods, jacket and pile grouting call-outs:
A&E Sepias with corrections, addition and
notes) 160 hours 3,440

$16, 340

3.2.1.4 Mooring Plan and Installation (Based on assumed support
by CEL)

* Mooring design analyses for crane barge
(one mooring per dolphin). Plan wit'-
recommended rigqing hardware: 160 hours 3,440

, Install embedment anchors - 2 sites '

Travel/labor/per diem (see 2.0 above) 5,058

a Anchors & explosives - 12 20K anchors
@ $1500 18,000

$26,498 - ..

3.2.1.5 Construction Supports

* Jacket fab & erection plan

* Jacket Floatation, upending, orientation
and leveling plan .

* Falsework installation plan

* Vertical pile stabbing, driving and
add-on welding plan (scenarios, safety
precautions, instructions, etc) 480 hours 10,320

e Field support: one man on site (4 weeks
travel and field work)

Travel 2,700

Labor hours
(!0+6xlx3 - 720 hrs) 3,870

$ 16,33o

3.2.1.6 Totl -nieeri./COn'Cru(tion S70 7 7 " .

support; " , ."

-w '1 W W. 1 " ." "
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3.2.2 Materials •

The materials listed below are obtained from the preliminary

design drawings as of January 1979. These drawings are: P, AW
-... ',* .-.. j V

NAVFAC DWG. NO. TITLE

3017671 Title Sheet

3017672 General Assembly -

3017673 Details, Deck Module -

3017674 Details, Center Module -

3017675 Details, Base Module

3017676 Details, Construction

3017677 Details, Construction .-.- c-
3017678 Details, Construction -

3017622 Pile Splice Detail

3017623 Supporting False .ork

The estimated material costs per jacket are tabulated below. The .

cost item does not include planned falsework, shipping, fabrication,

weld rod, labor, fuel, etc.

* .. .--- . ,

34 ..-.

.' W_ -fw ITO ".-.-
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ITEM QUANTITY UNIT COST TOTAL COST

*(a) Conventional Rolled Shapes and Pipes

C8 x 11.5 15.18 tons p

20"0 Sch. 20 STD 17.45

L2x2x, .1 .

III plates 1.35

4V plates 0.89

3/8" plates 2.13

Subtotal 37.11 $5OQ/ton* $18,555

(b) Special Rolled
Pipes

Pile Splice 8.35 $1,O0/ton** 8,350

(c) Rough Timber

l2x12 timber 310 L..$1O/L.F. 3,100

(d) Miscellaneous
spikes, bolts,
etc. 1 ,000

Total Material Cost per Jacket $31,005

*Average mill price at Bethlehem Steel Corporation (Sep 1978)

SEstimated market price at west coast



* .2.3 Summary W

I tern Cost

Jacket Materials

2 @ $31 ,000 ea. $62,ooo 1J

Engineering/construction
supports $70,800

TOTAL $132,800

w w-W, W 'AW W-I ow lftk-J.W



4.SUMMARY AND RECOMMENDATIONS

4.1 Summary

Summaries of the concept development for the installation of POL

Pier mooring isiand at Diego Garcia, Chagos Archipelago, may be drawne

as follows: .%, '%

e The use of crawler crane with additional bents to

reach the mooring island site may result in trapping

the crane in the last construction bent. In addition,

the amount of steel pipes needed as the construction .

bents may be uneconomical.

v Di rect drivi ng of allI pil1ings f rom the barge %.illI

require a rigidly moor-ad barge ..,hich ap;)e.r3 to ba

an extremely difficult task at Lhe con-struct ion

site.

e Jack-up AMMJ pontoon concept is s.ite di-p-nde nt.

Without extensive modification of tha current jacking

system, the jack-up operation can not ht' applied to

this approach.

*Construction jacket concept presents a aF Operational

procedure. The operating envuironn.-nt i.; desiqn.-_d tor a

3 feet wave and 10 knots wind condition which i; -I CQrwmn

sea state at the construction site during tMay-J-ily w)t-riod. w Jm

Under the design sea state, th-- syst,!m w.i I hav-~ a f-ict-or

.77



of safety of 2.5 at the initial stage of driving

the first pile. However, the jacket weight (dead

weight) of approximately 28 tons may cause some .

difficulties in weight handling process. "¢'...

Semi-submersible templet concept has the light weight

advantage. However, the concept requires driving of '.'.

at least 3 to 5 vertical piles to grade at high risk --

which is not commonly carried out in engineering .-,...

practice.

Wr .w,
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4.2 Recommen~dat ions

The recommendations based on the results of this concept study

are:

e the construction jacket concept possesses safe

operational procedure for SEABEE to perform
p.

offshore pile driving. This concept shall

serve as the base for further engineering

d-2.v,.opment in conjunction with the mooring

island installation assistance.

9 an installation plan shall be proceeded to

investigate practical methods of overcoming

tile weight handling difficulties of the

construction jacket.
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APPENDICES 'a

A.1 Documents and Drawings

The following documents and drawings are used in this report:

Documents

1. Report of Conceptual Design Recommendations for a Pier at

Diego Garcia, B.l.O.T., prepared by Lyon Associates, Inc-., February 1976.

2. Construction Equipment List at Diego Garcia, supplir-] by

LT J.J. Wong.

* Drawings

NAVFAC Mvq. No. T IT1. E

7,013,333 Main Pier
to Civil

7,013,339

* 7,013,340
to Archi tectural

7,013,345

7,013,346 *

to Structural -

7 ,0 13, 335

7,013,396
to Mach an ical

7,013,398

7,013,399
to Piping

* 7,013,403

* . 7,013,404
*to Electrical

7,013,4117

-" 46 "



CONSTRUCTION SUPPORT ' '

7,013,431 Isometric and Construction Sequence P W
Structural -Mooring Island and Catwalk
Pier Isometric

7,013,432 Isometric and Construction Sequence ~~.
Structural -Mooring Island and Catwalk

Pier Construction Sequence

7,013,440 Main Pier Structural -Construction Sequence
at Main Pier

1,109,804 AMMI Pontoon Hoisting Arrangement
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A. 2 Correspondence

* The following messages were compiled during the period of this concept .,

study:W,6M.!
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N 'NNVCZCWA391
RTTL1FY RWDS2G2281 3080123 RLC-B-WUU--iUEBJHA . .

RTTU!ZYLW RL4DSGG2291 30OLO23-UUUU--RUE8JRH *

ZCtR UUUUU
R 04c11 C OV7 I. -.Z t4 78
FM Ijar TWO) w
TO RlEBJKA CCESfA'FAU!EtrGcflt' WASHi%.rT0Nl DC A

* ItFO RHHRA/C0N(LPAC PEARL HAR!CR HI
ZENYMfM T RZE ONE MOR PORT HLEEr 'CA CHE.SO1V(A)
R9U!iJFSA/CC'I TM-EE ZERO tOi GUA~'M
RUVNISAAr/ REE ZERO NCR DET DIEGO GARCIA
RH~lRA/?ACNAVFACEtGClM PEARL HARBOR HI

* BT.

* DIEGO GARCIA teOCRIr DOLPHINS
A. DG SITE VJISIT BY LCOR MARSHALL FO 21-27 OCt 78
B. FUTURE '.TrG LODR STAMM A(,D LCOR iMARSHALL 12-15 ~tJA 7,3
I. AS A RESILT OF RE F A , FC-LCI &'G DATA FR OVIDED:c

*A. - RTH At- SOLUTH DOLPHIN SITES HAVE CTRCLA9R AREAS AFROX 100 -

FT RADIUS 'AThIGH ARE RELATMkELY LEVEL AT DEPTH 52 FT BELWY tI'i..
TIDE-RAtrE APFROX EIG~ff FT-.

Bl . BOTTOM.IS GENERALLY LEia BUT QUITE X~iREILA. DUrE To CORA.L_
OIu C-1 0 A rD -Lf R G ECfOAL -C IiUNX S . E N-1_RE A ii7-A. B L9I ED U D ER 0 2 F00OT
FI-E-SLIT.. BOTTOM VISf3RLITY LESS THA'il TENJ FTF. \

PAGE C9 RLWD 03G2231 UKcLAS
C. ANTICIPATE LEVELItG OF TEMPLATE TO BE tll JOR DIFFICULTY OF

*DCtPHItl INSTALLATION._REQUEST DESIGNt EFFORT AVt) It-SAUJlT ION
SEQUENCE COiNSIDS. ADA~ri 1I.r-U?,TO T1J0 FCOT VARIANICE ACIOSS TECIFLATIE
FOOT ItG.

.- 2. ADDL Mltfq I14FO AMl PIGI-LRES TO BE FROVIDED DUR I G REF B
3. ALL. FIELD COthSTi PERSO~IME AQRE ',OST AONXIOUS TO0 VIED4 MD Af2lAYZE
D.PHIN DESluN AT T-E EARLIESTI 6??CRUNITY. REQU62ST1 CON-TINUE To
PEEP US WORx.S IiKIFOED ON1 FRCGRESS A!D DESIGN.

*12281 0 4 0.2 1 1 ZNOV 73/JR
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