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SECTION 1
INTRODUCT 1lav

1.1 INTRODUCTION

This report is a study of a four-pile templet type offshore structure.
It constitutes a portion of the total project report on the structural
concept analysis of an ocean structure for the:U.S. Navy Air Combat

Maneuvering Range (ACMR) offshore North Carolina, U.S.A.

The objective of this’%eport is to establish the most efficient
four-pile ocean structure under the environmental loading conditions
given. The conditions are the same as those used in the previous

design of skirt-pile structures,

The four-pile structure is similar to standard templet type structures
used by the oil industry. It has four similar faces with equally
spaced jackei legs battered at a true slope of 1 to 7. The structure
is to be designed for a water depth of 84 feet (MLW). The anchoring
of the structure is to be achieved by driving piles through the

jacket legs into the seabed. Securing of the jacket is then accomplished
by welding of shim plates along the annulus between the jacket leg

and piling at the top of the jacket legs. A superstructure consisting
of an equipment deck and a top deck will be installed to the piling
above the jacket. A boatlanding is to be furrished with the jacket..
A set of stairways attached to the superstructure shall be furnished
to provide connections among the boatlanding, equipment deck and

the top deck.
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1.2 DESIGN CRITERIA

@ Design criteria presented herein serve as guide lines in the con-
ceptual development of the proposed four-pile structure. These
criteria are listed as follows:

A. Environmental Criteria

MLW Depth 84 ft
Storm Wave Height 62 ft
Storm Wave Period 12 sec
Maximum Storm Tide 10 ft
Maximum Astronomical Tide 4 ft
Maximun Current (for full depth) 5.4 ft/sec
Wind Velocity 150 Knots @ (+)30 ft

The approach of the storm wind and waves can be from any

@ direction.

B. Foundation Criteria

(1) The basis for the foundation design is a McClelland
report to Cubic Corporation entitled "Foundation In-
vestigation East Coast ACMR (cean Structures, Volume
I". The soil information to be used in this analysis

h is one boring at Site No. 1 in the aforementioned re-

i port.

(2) Due to the nature of the sea bottom, and sea bottom

Fg currents, scouring of 5 feet below mudiine will be

used in the preliminary piling design to develop the
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theoretical soil resistance to laterally applied loads.

Live Loads

The 1ive loads shall be as follows:
Equipment Deck 150 psf
Top Deck 100 psf

The loads shall be distributed uniforﬁﬂy over the entire

deck areas.

Materials
A1l structural shapes or Tabricated tubular goods are as-

sumed to be ASTM A-36 or equal.

Corrosion Protection

(1) A1l portions of the platform above elevation (-)4' - Q"
shall be painted.

(2) A1l main structural members located within the splash
zone shall have an extra 1/2 inch of sacrificial steel
added to their wall thickness. This can be in the
form of extra wall thickness or a 1/2 inch steel plate

wrap.

(3) The portion of the platform below elevation (-)4' - 0"
will be protected by cathodic protection. This wiil
be provided by sacrificial anodes having a theoretical-

ly expected 1ife of ten years.

1.03
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The criteria employed for determination of structural

acceptability are specified by the documents:

(a) Specification API RP 2A, Recommended Practice
for Planning, Designing and Constructing Fixed
Offshore Platforms, 7th Edition, American Pe-

troleum Institute, Dallas, Texas, 1976.

(b) Manual of Steel Construction, 7th Edition, Amer-
ican Institute of Steel Construction, New York,

N.Y., 1969.
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1.3 DESIGN ASSUMPTIONS

!
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Some assumptions to be used in this analysis are listed as follows:

AR

S

True batter of piling and jacket leg 1:7

2
{,?3«4;‘»‘.

W Equipment deck area 500 sq ft
g Top deck area 1,200 sq ft
;% Spacing between decks 15 ft
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1.4 PROCEDURES OF .ANALYSIS

The grid wave data from the skirt-pile structures design is coded to SEALOAD

TR 5
SRS
[t ’ B . R

o5
&

K&

in Section 2 for loading of the structure. This is again used in Sections

6 and 7 of this report.

SRR

T
B
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In order to find the most economical structural member sizes relating

&
%% selected jacket base spacings to required piling capacitias are shown in
%?A Section 3. The graphs and formulas derived are used to produce tables
%% relating jacket base spacing to steel weight in Section 4.
§§ A jacket base spacing of.éo ft was then chosen together with preliminary
;g member sizes in Section 5 and sketches were proposed. Section 6 shows the
g% idealized structure with designated joint and member numbers and also the
{ %? results of the SEALOAD loadings on the structure. Analyzing the results of
% é | the loading together with the penetration required for the piles, it was

decided that another SEALOAD run should be made to determine the loading to
the pile using a 60 ft jacket base spacing (Section 7). A SEALOAD run was

also made on the boatlanding (Section 8) and stairway (Section 9) to provide

ﬁ?f the additional wind and wave forces to the structure.
%% The pile sizes and lengths are proposed in Section 10 of this report. The
fi piles are then analyzed to ensure sufficient lateral load carrying capacities.
;; The loading conditions on the structure are detailed in Section 11 and the

, gﬁ final STRAN run was made to check the integrity of the entire structure.
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The results of the STRAN run are shown in Section 12. Section 13 is the '

final area and weight take-offs for pricing.
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1.5 DESIGN SUMMARY

- Some of the more significant results from the analysis are summarized as

+. follows:

Environmental Forces:

Total wind and wave forces
(Including boatlanding and stairway)

Total overturning moment
(including boatlanding and stairway)

Pile Axial Loads:

Maximum compressive load

Maximum tensile load

Structural Dimensions:

Piling
Outside diameter

Penetration below mudline

Jacket
Snacing at mudline
Spacing at work-point level

Height

Superstructure

Equipment deck
Top deck

Structural Steel Weight

Piling

1.07

1,350 kips

109,627 ft-kips

1,712 kips
1,453 kips

36 in.
180 ft

50.1 ft
30.0 ft
101 ft-9 in.

15 ft x 30 ft
35 ft x 35 ft

681,620 1bs

§ e e a eep ey AL et e
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PERSONNEL RESUMES

The personnel whose

project.
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resumes follow were actively

engaged in this
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CREST OFFSHORE, INC,
¥ James M. Atkinson
s:j: Design Engineer
University Degree Year
University of 2 yrs. Aeronautical
Notre Dame Engineering 1963
= ’ ' Oklahoma State Bachelor of
S R University Architectural
b Engineering 1967
Licenses: Registered Professional Engineer -~ Oklahoma
Experience:
{ 1975 to Present Crest Offshore, Inc.
Design Designed office buildings and luxury camp for TOTAL
Engineer indonesie in Borneo, Indonesia.
1974 to 1975 Atkinson Engineering Co.
° Owner Independent design work with other consulting engineers
on Yale Avenue Methodist Church, new Central High
Schoo! and new Sear's Building.
,{ 1972 to 1974 Bloom Van Fossen, Brase Architects & Engineering
> Associate Responsible for the structural design of Copper Oaks Office
Engineer Park, Sand Springs Shopping Center, East Vue Shopping
5 Center, United Bank, Falls Office Tower and Shopping
= Center Denver; The Park, The Port and Falls Phase 1V,
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CREST OFFSHORE, INC,
James M. Atkinson éﬁ
Design. Engineer

Experience Continued:

1970 to 1972 Sullivan Engineering Co., Tulsa Oklahoma
Senior Responsible for design of Heilder Tower, Hornet
Engineer Stadium, Sheraton Inn, Oral Robert's University

Dormitories, O.R.U. Geodestic Dome, Hathaway
Mfg. Co. Plant, U.S. Jaycees Expansion, Union
High School, Ponca City Savings & Loan, 32 story
bank building in Tampa, Florida; Clinton Jr. High
School, Thoreau Jr. High School and Grissom
Elementary School .

1969 to 1970 Craig & Keithline Consulting Engineers, Tulsa, Oklahoma
Junior Assisting in the design of bridges, numerous electrical
Engineer relay stations and river crossing towers. Later became
Senior Engineer in charge of designing sewage treat-
ment and water treatment plant structures, schools : )

and commercial buildings.

1967 to 1969 Engineering Pacific, Inc., Portland, Oregan
Junior Responsible for the structural design of concrete tilt-up
Engineer warehouses, rigid frame steel buildings feed and seed

mills, residences, office and commercial buildings.
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SECTION 2
GRID WAVE DATA

2.1 INTRODUCTION

This structure is designed t> the same criteria as those used to

design the skirt-pile structure. A Crest Engineering program using Stoke's 5th
Order Gravity Wave Theory was used to develop the wave pressure profile for

the given wave. This section codes to Synercom Format the pressure profile

of that wave. £ 24 in. diameter pipe pile extending from the mudline to

145 ft above mudline was used to test the final wave grid. A hand analysis

was then computed to test the results from the SEALOAD report. The results
were compatible thus indicating that the grid wave data had been coded

properly and was ready for use in the loading of the three-pile and four-

pile structures.

2.01
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SECTION 3
BASE SPACING vs. PILING CAPACITY

INTRODUCTION

This section uses the forces from the skirt-pile structure to derive two formulas
for the length 'L' of the base of the four-pile jacket as a function of the
axial load on the piling, either tension or compression. This information is
compiled into a graph plotting the base spacing to the required pile compression
and tension capacity. The graph is used in Section 4 to determine the weight of
the total structure as a function of base spacing. The forces from the skirt-
pile structure are:

Shear V = 1,254.6 kips

Base Moment M = 107,302 ft kips

Total Gravity Load = 450 kips

3.01
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SECTION 4
15 T STRUCTURAL STEEL WEIGHT VARIATION

4.1 INTRODUCTION
This section derives formulas and then develops tables to determine the
3’ least total weight of a four-pile structure for different jacket base
widt.s at mudline from the given soil conditions gnd the environmental

forces,

The te plate type structpye has to resist the overturning moment due to the
wind and wave loadings on the structure. The farther apart the jacket legs
are spread the lesser the axial load on the piling will be. However the
horizontal and diagonal bracing lengths will be increased thus requiring
longer and possibly larger members as the slenderness ratio is increased.

{ As the jacket legs get closer together the axial loads on the pilings

increase thus requiring longer piles.

o

| Section 4.2 determines the total length of horizontal and diagonal members

as a function of the jacket leg spacing 'L' at the mudline. These are

shown in Table 4P4-1. These lengths are multiplied by an assumed unit

brace member weight to provide Table 4P4-2 which gives total weight of

t ' bracing for the different leg spacings chosen.

i Section 4.3 computes the total weight of the four jacket legs. This is
;%Z p
% assumed to be constant for all leg spacings and is shown in Table 4P4-3.
¥
g ﬁ From inspection it was determined the pilings will have to be driven a
!{F
% minimum of 150 ft below mudline. Section 4.4 Table 'P4-4 shows assumed
% ﬁ - piting sizes from the top of the jacket to 150 ft below mudline. The

'i
5
%
%
bW
i K
a2
&
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additional pile length beyond 150 ft is a function of the required pile

axial load capacity. For a given jacket leg spacing 'L' the required pile

axial Toad capacity is found from Figure 4P3-1, Section 3, Page 3.07 and
placad in Table 4P4-5., The required pile penetration for the corresponding
pile capacity is found from the graph, Figure 4P4-1 (See the report on
Three-Pile Structure, Section 2, Page 2.39 fo. the development of this

graph). After determining the required pile length below 150' penetration
(H) the total weight of the piles as a Function of 'L' is computed in Table

4p4-5,

Table 4P4-6 of Section 4.5 adds the weights of the jacket and piling to get

the total weight for each 'L' chosen. The sum of the weights of the superstructure,

e B P P e A R U R R B Y e SRR g 1 e SR Y S I

boat landings, stairways, etc., was assumed to remain constant. From this
table a jacket leg base spacing of 50 ft is chosen for the actual structural

configuration analysis.
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SECTION 5
STRUCTURAL CONFIGURATION

5.1 INTRODUCTION

With a jacket leg base spacing of 50' choosen from Section 4, the

structure is drawn showing dimensions and assumed member sizes.

Section 5.2 shows the four (4) faces of thé jacket and the jacket
bracing plan at various elevations. The lengths of members are

computed and their. KL/r ratios established in Table 4P5-1.
Section 5.3 shows a typical elevation of the superstructure.

Section 5.4 computes the preliminary deck beam sizes for both upper

and lower decks.
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SECTION 6
g{i 50 FT JACKET BASE SPACTNG

‘ 6.1 INTRODUCTION ;

: The idealized structural model is shown in Section 6.2 with the

§ joint numbers, member numbers and directions. In order to simulate ;
the behavior of the platform structure, fictitious wishbone members
are introduced to connect the jacket leg joint§ and the piies.
These members are coded not to take any wave forces. They will be
ignored by SEALOAD but are necessary for STRAN. The dead load ;

report from SEALOAD will, however, include weights for the wis'bones

v Wt it b e

which will have to be subtracted out for the computations of the

laterally loaded pile.

Section 6.3 gives the direction of wave and wind loading data.

-3

A11 information was coded on keypunch forms, cards were punched and

assembled with the cards from Section 2 'Grid Wave Data' to form a :
%% complete SEALOAD deck. A computer run was made and the results §
saved on a tape. Section 6.4 shows the input information and the

load summary reports of that run.
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: SECTION 7
60 FT JACKET BASE SPACING

o

7.1 INTRODUCTION
The moments and horizontal forces from Section 6 (50 FT JACKET

BASE) indicated that the piling would be too long for the pile

driving hammer we originally chose. A SEALOAD run was made by

g P R S I PO S

quickly changing the joint coordinates to model a structure with a

jacket base spring of 60 ft. With the results of that run it was

VoLt phsl el

determined the 60 ft jdcket base would not appreciably reduce the

B piling lengths and the decision was made to keep the 50 ft jacket

M Bk 42 T AR

base structure and increase the pile driving hammer size. See
report of the three-pile structure (Appendix C of 27-771-92 Report)

for calculations and discussion of the pile driving hammer.

kR %E} Section 7.2 shows the plan view only of the computer model as the
elevations will remain the same as the Section 6, 50 ft Jacket Base

model.

L T W P W TR

RTINS
sl
P m =

Section 7.3 shows wave direction and wind loading.

YN

Section 7.4 shows the results of the SEALQOAD run for this structure.
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SECTION 8
BOATLANDING

'y
>

i

8.1 INTRODUCTION

@ o

The boat landing was modeled as a separate structure and a SEALOAD run was

e

made using the same wave and wind characteristics as those specified previously.
The boat landing was attached to the templet between Rows '1* and '2' at
elevations +11 ft and -3 ft from MLW. This section shows the idealized

model for the boat landing structure and the results of the SEALOAD program

run. For simplicity loading conditions for the three-pile structure (see
Report 27-771-92 Appendix C) were also made with tuis run. Loading #1 is

for wind and wave at a 45° angle to the boat landing to be used with the

1 four-pile structure. Loading #2 is for wind and wave normal to the boatlanding

% and #3 in 180° from #2, both to be used with the three-pile structure.
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SECTION 9
STATRWAY

9.1 INTRODUCTION
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The stairway was modeled as a separate structure also. The stairway was

€7
e

T DT SIS

attached to the superstructure legs between Rows '1' and ‘2' at elevations

+11 ft and +75 ft from MLW.

This section shows the idealized model for the stéirway structure and the
results of the SEALOAD run. Loading #1 is for the four-pile structures

while loadings #2 and#3 are to be used with the three-pile structure.
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SECTION 10

@ LATERALLY LOADED PILE CAPACITY ‘3;;
B ;’«%
10.1 INTRODUCTION 5;

2

Some additional data input into the STRAN Program is "Equivalent Pile" %

length, area, and moment of inertia of the piling sections below mudiine to E@

gerts
Ao

R

simulate the supports in a more realistic manner. This is done with the

2

R

results of the "LATERALLY LOADED PILE" Program* which also checks the

%

stress in the piles.

Section 10.2 computes thé pile top restraint and the shear and axial loadings
; to the pile top from the SEALOAD results. Both the 50 ft and 60 ft jacket
base spacings were checked for required pile penetration and it was decided

( to use the 50 ft jacket base spacing for the final analysis.

Section 10.3 shows soil data, minimum wall thickness required for pile
(:9 driving hammer in accordance with API Recommendations, pile driving resistance

curve, and final thicknesses and lengths of piles chosen.

A1l information was coded and a LATEBALLY LOADED PILE Program run was made,
b S The whole run is shoWhﬂfn Exhibit A Q%fh oﬁ1y the‘résults of fhat'run being

shown in Section 10.4.

Section 10.5 computes the "Equivalent Pile Properties" to be used in the

STRAN run.

* This program is available at Crest Engineering, Inc., Tulsa.

o 10.01
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SECTION 11
X @ LOADINGS

11.1 INTRODUCTION
At this point the SEALOAD data update file was used to input the loadings from
the stairway, boatlanding, and decks on the same tape with the structure lcading

from Section 5. The combined loading conditions were also input to this tape.

When the final tape had been checked and edited the STRAN space frame analysis

was run. The results of that run can be found in Exhibit 'B' of this report.
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SECTION 12 g
@ SPACE FRAME ANALYSIS :
12.1 INTRODUCTION é
The results of the STRAN space frame analysis, found in Exhibit 'B' of this ﬁ
report show the four-pile structure with a jacket base spacing of 50 ft to work, 5
with a few exceptions, for member and pile sizes chosen. §
Section 12.2 discusses the differences between the deflection at mudline of the f
STRAN run and that of the LATERALLY LOADED PILE run.
) é
. Section 12.3 shows all members that have a unity check greater than 1.0. Since £
: the storm forces which produce these stresses are temporary, all unity checks ;
1 less than 1.33 are assumed acceptable. Members with unity checks greater than 3
1.33 are discussed in 12.4,
3
't Section 12.5 shows a typical elevation of the structure with final selected
\ member sizes.
! :

12.01

RTINS R e e
i Y 3 > - -
-
© e R O R R B L S e A RN ST o MR s e TR

5, Aok Sl ¥ WA ANALEANT




2

g

Xy

Ve

N

~s

v R

;J‘ﬁh

st v " ~ v B et A s V0 1a PRV <

CREST OFFSHORE, INC. : A

Date "'f_ o7 2 HZ Job No. e 41 — Catcuiation ANSLINIS ’£ A‘E‘Af:} 1&.);\}.___ -
% 12,2 DeF \.x:i:»rx.ﬂw’:?

oy t . N 12
E“:A ;"u'.".uj’f”‘\ _,,_,"‘f"' /V\Qr { .“"L,C.‘) ; i
Ll ~ 3 Fas DT A o
A ,_'ﬁw‘,'; ) "t"Qo”‘ '« ;;'” 2 0.7 “"

PN

i v \ o i ~ !
N . sy . e
Ty Zagten ‘.\',.;;- —r ") \\"ﬂ‘; sy 3':) '7}",& fow] C’;"J"’é‘ ‘.m‘,',‘. ?‘i‘,‘t" e ]

-

£,

\
e
v amm e S ad e *
gur"\f”, “a'. et T L Ai ";*.‘.z-y)( '..’.“g'“’:;,
' H

LaADA YO0 vy DRI D e e

-

4x t !
o A By RBejulral
by =EL e - “11&.0% 2200, B

- - o [ A - 1 v ] - - .
{om, 143,82 -2t =B, VL2, a5 o
.k bR e - 123
et . - Py
104 -1, e ~TI, B A | H ?5,T& [0 % L AN T
\ 1
153 . L fdo o
e —13m 78 1o, sL SREE RS 15, 15
. %
t X o AL P wa b v ;"? ,__‘,,.". o . L gb{;‘ ”
-*:" vy v e, B bl Y PR 157 P » -
i 13 . ’ -~ ;'\ '] o B B ' o
[ j\mg &2 e ooy W o ! ot . ' . L
i A Fpe o 1R, 00 D 1T N usEd e g ST e 4 Sladn Bl
! .- : t ‘I
. o~ ' ;‘ — ” Pt B '| e t ' T 4 !
tosilimpl  12gehpd = 1952, N C
' N - A e v { ’ ! i ] ) ! Lo o
” ’ 9 Rt Fof .~ . . A gy b X o~
oAy YoV R RS wbndr e l2Ten2in lodsin Prle.
-

£
Sheet L‘.’:"-— of =

’M e o Client \..“"‘) ;‘"f-"“‘/“'.'_. — — Subject SIROTNITAL, (ORISR ’“—J‘b’&" S

o—

i
COoMlOl VS o THE BEZCUTD of e SiRAN  CeraP Tz

<
ST oPUT  COMNPEMEE FAVORSABLY WiITH e Lee D
T ’?z:‘?,.i'é:, TTERANALT LaLDRID PlLEL FREoiLe .

- PR e .
THEL 1L A OANE TR Pl ALE e

ARSI R0 S o R RO R v

oG

Y

o ‘4“',
gy sttt

%

P oSSR

O T AN W ¥ S

ey

s

)
H
b
Y

ey

ATt i SRV SOTRINA sy ke et




wml: .«ﬁ)i.&ﬂﬁa«é%z..\wa‘ .« . ,, ‘
Xﬁ,ww.m%%m%\mmw &ﬂ@.«w Mﬁmu:wm.\mw.wwwm. m&? -+ TR R G AT ~%&:Bn«,é@%,&m\umﬁé.‘ﬁﬁﬁx‘q%{ﬁﬁw.éi%?;ﬂrx.u. T TR S S ekl G S . N .
- ki < w boy Py A R A AR RNy nm.»u«..?ﬁ@&w«ﬂawéw.m VN SR AL LS LR, o

ST A SRR AR AR M C et SR RG]

%

S L 2
A B ly nﬂ
LI B ) — 4 Y
A = o LR ” th 4
. . N.~ B S H m! 4
sy A ¢ f ot NS I J e s By
e mw .mw 3 % T 4 9 o i £ @ A <Y
'y A AL = <t @ *+ o A ,w G 3
o) A 4 ¢ k
2 %_ ) { 5 XY o < R S
Y J o %= w q .8 3 TR
$ i s Sp a3 &% N N &
& F VA o 9 DR AR g . 2+
i PO 4 - + X - . 3
mu.. - - - gt G- T o ¥ . e i i
R T vy T - = =5
’ -7 . «(IN - »v *, L
i nn ﬂ* U e ,.W! LU RS m DS MM.H . m/..wM %-v
] alAwé/\(m AR o - g .le.. e 3 - 5. :wn - oo o g8 Mw £
| 4y O ) A 8 0, ¢ 3T - iy 1 g o
3 [ : "5 ooy e -z & . S G !
W 2l . <A > RS :
= a1 {1 Iy 1. M,. 3
4 91 U : O £ 1 ;1 a Y
Hs 8 o4 s ¥FTEroce 4 Y RO m
My 8 > Yoor G ST = - o \ h B L i
a5 @ F i EEvaf T E 3 - :
; .” 3 nm . u, H ot m 2 - . A ﬁl‘l\l‘l\[".\“ e ﬂ/}\'} -
{5k 2 [ Y ) :
¢
{ @w o AN - N e 3 <3 3 ¥ W w B h W~ w,
i I 1 A - w0 e B @ ] - Uy — :
£ 3 ¥
i —\l.u e ’ W
! & . e T o — — - 0 W — — =g Iy e
| ! b i o~ oS T T a8y owmd V203
R ol S B N S B Al SR RN R w

a3
!

;
L
g A
Sy
WA
BN ELS

)

?

»

Lol

!

|

— —

m l.,MN;_ H .Aw N T~

w .%\(vmﬂwnu H:..v -
.‘:Mw .ﬁﬁ_.

o <Y 2 . “ o e
Y B H ~% . rresE - B o0

m.r_ -~ 1 i R _ Qo ..wzﬂdwlb...? hw,s,m.mnam.wme
~/ a ¢, — ¥ <t oo, T o N o, /»V L I 4 T s T 1 t 3
| o > e .!s.".ﬁ\,-.uaﬂ..*,u...‘,..‘..m/,..m&,.w?,w)

Bl 52 N 9 ALl o fTITRRc ooy RIRSeT
= 2 o T 0 S S T o SN o MRt P

14 S 3 ¢ <z PO R L ) - D

X . —

d

D

07@

—
<.
1\4&'

~t ~ “
< @ Ao g O — .
4 Hw:‘%_ Mw T i @y J ..M.:Il\u. y ) L 3 = —

| 1R = “M. > PRI R T T W e e — vy Q oy oy o
A B EHH 2200 1 a7z FQRRJ oL
> & & i S 1 \




(ot T
© s ot T e A S NSRS S

SN

PEITHINEONIPNEE S A FA e

CREST OFFSHORE, INC. o eh g areE

"

By IR Client __\ N \“.Ts-"‘x-k\/"( o o . SubjecyiT *:5"“"3 ST RA wbr r;f""" ea\}-»e»\,’,*;:vrp e

& Date 2% Mo dob No. 22-T1L-ET2 . . calculation _Amxvﬁ_p't.%‘ﬁ_ RN
{

VDo oNER SIDESREDY /\i‘:&’\/\;‘é’:rf;}i‘%

-~ f J e e PR YRuali® sttt (AP

P TRy

g e T B

e

Greop VWIS

- MEABEES 12-1 AN Vel Wik Spanpusl. REAMS AT HIS
BONPAEST ZEL LevEl, WEAE, BAAMT WELs, S%ED ‘
For. THE WVE AS TEAD S0%  ONLY FRen THE CRUIPMENT
PeECk . WHER THE STEAN RUN WAS AADE THE REACTICN
FRom THE WAVE  ROLCE oN e Sainugs Was INPIT AT
AZoOT THE  CENTEL NS oF ari’c ?f’fr—‘«‘/\"’ -\\ ., No

PronIBL WAG MADD RO THE Ko of tag sEsee 1N

Vhqten a2 oy Y T 4o )
NS L A o = Rt I

;
TRD O NWAGEL Ak it FOLLES F»:‘Jnf)ba T‘*—” -*H"V:ﬂ
- ALEEA b =5 4 .
AXEAL WoaDD H MERUE 'e:s,,:\;,.\f-; ALED,
TR GE PEAA D GITLG =80 o AR MBAE T ”,_! pE
oA T oeEcToN SN TREY QST RBE INCREASED
e mRE T IALE MemENT 1IN B DIRECToNS PLos
* § AXiAL LeniTD,
‘ UJ“'}V‘» P: ‘/;7;-“""."":3}; I\/‘\-—’} DO, 17 /t'l(n?xw‘ 2’4‘7.“‘5\ !
- - -H—a{ WS rles ) |
: A 7. %\ .A.\ D L W Dy AL LT e L,
T e e %e prdilr SRtk Lo x %o 12 (284 11¢
rq O ‘

‘ P o+ MY o A

F

5

O
33

e = Se SED Ll 247,94
- A < = . - ‘+‘ ‘.” P et ad
- >, Lo pIV ‘X Pl S ., ¥ .
U*‘T‘{ <ok M i TN ”;';_,, =2 ‘4 -1... by e
T F i i 27 1

k ‘ s 0. Hb FOIGO te 08 O 3T%D L 1P
T ok

T
u A

. { = Pt

- DSE WIS x5 v 2l BRaNl gl TSNS
AT TS ERUISREAT DECK.

Nets @ wo& CARN REtozire STAIRWAYS T HE

“ - SupEl LrngLiinE LESD e AJoud HEAST bEaMS,




wnen

. e
SRR

CREST OFFSHORE T -

INC. W

Sheet 1225 _of '%‘f*-—'

;
ho v gy o hS ,n-_”v" a3
; By _ WS client G NAWTL. . Subject BRI Bl LJ@_:{ EPT i s 3

i

o)
Date .__,::'-3,_'_ 2__‘_ ’ s~

— | — v .

' Job No. 222"\ 2 . . Calculation _ANALYSIS .«:r- *ST”—«&H

4%

s, &
aé‘\k:é’»o

i oy

2

&
6
e
-3

¥
O
P

¥ prted

Al
S A

i - (‘ , [ ;\:‘,
ams L Pa 1844 MTE LG Mun 124,28 3
b
% U ey eRezk 75

Sz > 14 Px 0815

Ty ld'dx 0.527 Axs 200
L

LENeT 2 21,8

_E_g : Lo 'Z-'f.?x!’:‘. L )
T8

St i

N
Y
&
-

"N
-1
o

{2,

2al

Foladis

y
»
¥
&~

= flaaiiua

X
1y !" T
5,44 f ol AR -~ ;’;
r i 2 228 s sas 4
L)H} \ !" "‘.‘Sﬁa‘w e . AR ¥
21, 280 w e 69 .M +.. e g
™ ettt SO " €.
14%.5% if:.g.g Ll 27

B2

LE55& P A2

0
0O
3

2

A 'z»fr.#‘”g &ma| L r:55
- E = &2 'Fq 7'43

e iy
SRS sl S B

=
i
a\’:l’fi.

ol
SRk

SRS

) C
N
5
%
NEN
W
SR

>
it
8

hY \“;m‘l

ﬁ
51
&

! D00 4 O+ S 2%

o~ 0

L \(9 l‘ﬂ»(Q("‘"‘
A.m—- P

5 ;-.kf %

BN, AT

Aonias, Boacing




CREST OFFSHORE, INC.

Sheet [5:2Q ot SF2IEE

By YN cnem_ 0.5 NAY: T — — Subject SERUCTIEAL, \:5?‘4 caazr ArisidaS

Dare 227002 dob No. q’w’ ’}..L! =2, . Calculation _.ént‘_.-‘bb.-: '?’..L" g &ﬁ’v’“"...%ﬁ.—-.

AT SR

@#og\" <L \w

] o e p 1», i , . " . .
e atah i USRI HANE Al P ox 1D RINT cANS
WHIGY WELS 'T COHEIDERED N THE FTRAH RN
r‘?"ﬁ;. SARE o= .‘E:\N\R-‘C!'T\']’

s

h
1

o

e
o0
ol
N
,.‘f
Lol

>
(‘f‘
)
3
L
RS

»
é;" ’2%"’;{ A”’a %i ”‘f})\fnm "C/Y"v 'f“ %ka”'\f"' ‘*‘//""}HA“ ":7
) w/AiB s S7 2. T1e4 ral %15 2 *

.. ‘ﬁ
Moo 100055 % mbr 27019 '
Ty 1207 AT 2,4, Mas 592,48
Lenmemd = 454
Bp: Lox4SHIT/ L o0 4
‘{ 'Ff( = 7“!?‘;"

pe Py 3 R rpesng oy

R AN A e
G

\T
o R RS S SR R e

1
<
4
X
i
T
W
0
&
. e .
- o
3
N
€
J
B
‘J
‘:a
q.‘»
PR

G
i\- .
n
G
-4
4
2
A\
')
_:..
0
3
[N
%)
E\-
N
>3
WAk
o
O
R

:‘i
{4
*{:
iy
o
P
™
()\
n)
¢
AR

4y

P Fore v R P ARSI Sranc
B A LERO R et
&

T
i

Y
R

b 190135 mye -4%1.;., s 509,57

,, v B

@ ...;g..;t'. ~3r,~.”«',7, 3‘5“ Gands, m,. = | tﬂ F%:" PRy s 3’ ! %?

* éth-i-‘ ’%5 l\ i Mom & AN ’:3'9 : /Kf‘l Ao ‘... - &'y, ‘!ﬁ =7032, B g i’%
if [ ' Mas eoqq-; ;xnmz" 4139 % { 5

+o'¢r S0 ;{ 2!"}', 1‘50.?," 9% é%
%' ; i 3 . v H ! t ;.%
- A P08 wm J0F Canns w0z %

)

:

4\:}*?.“,.3 { ‘6 N ~ f
& N wjzw,, i Yo, o 260, |
i

"i/l 19‘;’ ;“Lr' \ “' ‘,,4 u‘)’w 5 ' 2

LN |
"J\.. fW’f‘N‘NC:.!‘ i»'.,.fx.‘ . St “;
Kors tearro/ macas




m

e e . S g el o e o

o
i

g
A ee W3V
R

o
;
z
P
7
)

‘Y{‘U‘i‘i;c. e
A

v

2 S & S pbegas)
[UEAANCRAC O

v
Z

1

'3,"9%'4

?{1}'«.& 32 s
YRR

by
3

FI B gt Yoo

CREST OFFSHORE, INC. ) -

3 - [ -

Sheat 1220t BEILE

n o , R

By = crient 05 SO subject_tBacur s, ConoarT Apiirss
[ T S . ; L Al e "

Date .2 3:._‘ 12, Jyob No. ._7-_1.:'7.:71_"3’33_ — Calculation _ o \-l_é:r’_fb;j__ﬁ*.__m:_ = .;_i:"_‘ﬁk"l.. i I

12D R, STEQUTORE coMN FlGUR-ASTIoN

O

4t et .
e e htcvet . Cempnh 8 4 ) $i e ma 8 s amee mibet RO TS S

PP oF LBLK .
BL= C+)18. o

W2l w e

L - J

’5"@“

, P of PR
Widyiob gl (4) GO

Y,
] 1y
18- &

s oY aa d
El, (&) 4% @ N

1
<

AT

ot cone, repooea]z.

4

% Y

ot
2(8'“ @U

’
o B0y
k~

120 |44 &

er\VaL-o’ EL,= @.O‘ N

{
I8 .2

Lot

.. __...w,.!m--......,._._. ——

§&;'d‘r:9«'>‘:.09 \\

[, -

2 o

IO LINE ,

2L (Y 240

2oy b JALBT
g s~ Bdlo

3

17’

WWWM. R I e A\ LS BT, s e N

POV L O SN T, S Y % s LA VNP M s L N




g

N suo 4 St
B averianar i o

v R

ue:f»h)?‘\b o
29 .

.

L St e IR g iy Vg r aRaEIS, b TSN
i SRIRAT AL Bl IR S e
e Siis SR %3"‘)}‘5’&?« -t S ﬁ“}ﬁgt

Jat mamda e P
I S

AN
<

P T TR A28 S TR ST i 4 2TV AN B (Y g R BN R N i 5 3 R

13.1

7y 2
£ - AN R AMATRIE 1 S B

SECTION 13
CORROSION PROTECTION AND STRUCTURAL STEEL WEIGHT

INTRODUCTION
In order to determine prices for the four-pile structure, area and
weight take-offs are made. Section 13.2 shows areas to consider for painting and

corrosion protection.

Section 13.3 is a copy of the SEALOAD report which shows member lengths.
These lengths are used in the tables of Section 13.4. Each table gives the
weight and area of different sections of the structure. Section 13.5 gives

the totals of all the areas and weights.
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EXHIBIT B

STRAN - Space Fram Analysis
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