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ABSTRACT

In a time not far from now, there will be a significant increase in the decommissioning
activities of fixed offshore platforms in Asia Pacific Region. The usual methods of
decommissioning comprise the complete removal, partial removal, reefing or re-using
of the offshore structure. The major challenges that encounter during the complete or
partial removal decommissioning is the shortage of decommissioning yards for
managing onshore disposal. Therefore, reefing or re-using of the structure has better
aspect of sustainability rather than the complete removal and disposal method.
Reusing of the old structure can be not only cost saving but also will much reduce the
emission of carbon dioxide during the steel manufacturing process from iron ore. In
this report, it will be focused on the jacket of the fixed offshore structure and there
will be two parts to discuss; structural integrity assessment and structural analysis.
Before the structure is being reused, a structural integrity assessment is carried out to
determine the current integrity of the structure. Based on the integrity assessment,
modifications and/ or refurbishing are made if there is any and structural analysis is

carried out to assess the strength of the offshore structure for reuse purpose.
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CHAPTER 1

INTRODUCTION

1.1 Background

As of 2010, it is estimated that there are 1645 fixed offshore structure installations in
Asia pacific region (Twomey, 2010). Among them, 300 shallow water fixed offshore
structures are in Malaysian waters and about 48% of these structures has exceeded
their 25-year old design life as well as reaching to the end of their productive live
(Carolin, 2014). According to Malaysia Decommissioning schedule which is derived
from PETRONAS Abandonment Masterplan study (PAMS) in year 1997 and updated
by Petroleum Management Unit (PMU) in year 2000, the number of offshore
structures needed to be decommissioned in year 2020 will be around 74 structures
which are operated by various operators in three regions: namely Peninsular Malaysia
Operation (PMO), Sarawak Operation (SKO) and Sabah Operation (SBO).

Due to the Brent Spar incident in 1995, operators aware that abandoning the structure
in a sea can cause a serious environmental catastrophe which can damage the image
of operator in the oil and gas industry and, it is, therefore, ‘sustainable’

decommissioning should be practiced.
1.2 Problem Statement

Decommissioning is a very challenging work in nature due to its complex regulatory
structure and process as well as the involvement of high cost. Form the many
researches and studies, complete removal option in decommission requires not only
much more budget but also more energy consumption than reusing option. Therefore,
it can be said that reusing and refurbishing the steel structure can save energy and
materials required for building a new one for such a use, in the absence of the reused

materials. Not only would that, reusing eliminate tones of streel from the waste stream.

When the platform (substructure and/or topside structure) is considered for reuse

purpose, structural assessment should be carried out to ensure that it is in (or can be
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returned to) an acceptable condition (API, 2000).As jackets are mainly made of steel,
the reuse of decommissioned platforms’ jackets is a conceptually viable possibility
(Lun, Zawawi, & Liew, 2012). Steel is renowned for its strength, durability and
functionality. The sturdy design of jackets and the relatively tranquil conditions of
local waters are a boon to the reusing of these jackets as an opportunity to derive
economic and/or scientific benefits. During the reusing process, the main concern that
can be encountered is the welded steel connections such as between jacket leg and
bracings, because welding connections are known to be susceptible to fatigue damage
(Ayob, Kajuputra, Mukherjee, & Wong, 2014)

Therefore, this paper will mainly focus on the structural integrity assessment and
analysis of the jacket legs of the decommissioned structure, where the jacket legs are
modified and refurbished, if there are any anomalies present during structural

assessment process, for reuse purpose.
1.3 Objective
The objective of this research is

« To establish the structural inspection on the existing structure for reuse
purpose.

» To conduct structural analysis on the structure to ensure its structural integrity.
1.4 Scope of Study

This project focuses mainly on the reuse of the jacket legs of the decommissioned
fixed offshore structure. Structural steel has been long recognized and acclaimed for
its strength, durability, functionality and dry construction method whilst the welded
steel connections are being susceptible to fatigue damage. In this study, the jacket legs
are refurbished with new welding technology and bracing system and analyzed for

reuse purpose.



CHAPTER 2

LITERATURE REVIEW

2.1  Decommissioning

Decommissioning is the process which the operator of an offshore oil or gas
installation and pipeline goes through in order to plan, gain approval for and
implement the removal, disposal or re-use of an offshore installation when it is no

longer needed for its current purpose (Bemment, 2001).

The decommissioning process involves closing down operations at the end of field life
including permanently abandoning wells, properly disposing of hydrocarbons and
chemicals, making the platform safe, and removing some or all of the facilities and
reusing or disposing of them as appropriate (API, 2014). PETRONAS “Guideline for
Decommission of Oil and Gas Installation” had identified four main phases: field

review, pre-decommissioning and implementation and post-decommissioning.

. Post-
Field Review plteelpaipgit-ilelsy Implement =~ Decommissi
oning
e Conduct G & G Study options « Wells * Site clearance
study (Technical/ * Topsides « Verification
« Identify new Cost) * Sub-structures * Reporting

potential Stud HSE * Pipelines
« Confirm no requirement
further Consultation

potential with
Government
Risk

assessment
Prepare work
program &
budget

Figure 1. Decommissioning Process (Roslina Misman & Salamah Saad, 2004)

Decommissioning alternatives can be generally categorized into four categories:
complete removal, partial removal, toppling (either as in-situ disposal of the structure
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or as artificial reefs), and reusing. According to International Maritime Organization
(IMO) Guideline (1989), all structure installations require total removal with the
exception of partial removal for some cases. More than 97% of Malaysia Platforms
require total removal (R. Misman & S. Saad, 2004)The options for decommissioning

of the various components of the offshore structure is show in Figure 2.

Figure 2. Decommissioning Options (Beheshti, 2014)
2.2  Structural Integrity Management

Structural integrity is one of the main concerns for platforms where the major
modification is made or fatigue in jacket member or aging one (Soom et al.,
2015).Structural integrity assessment for reusing the structure will be based on the re-
evaluating the modified structure based on the inspection of current structural

condition.

American Petroleum Institute (API) has developed a Structural Integrity Management
(SIM) which is a continuous monitoring process to demonstrate the fitness-for-
purpose of an offshore structure. SIM provides not only knowledge and understanding
on the effects of deterioration, damage, changes in loading, and accidental overloading
but also framework for inspection planning, maintenance, and repair of an offshore

structure. Therefore, SIM has been used to provide decision making support from



installation till decommissioning of the platform, to ensure the integrity of the offshore

structure. The SIM process consist of (4) main processes as shown in Figure 3.

DATA —»| EVALUATION [ STRATEGY — PROGRAM
Managed system Evaluation of Ooverall )
for the archival structural integrity verall inspection .
and retrieval of and fitness-for- philosophy and De_talled work SCOpes
[for inspedtion activities
SIM data and pUIPOSE; strategy and d offsh o
other pertinent development of criteria for in- and olisnore exectiion
records remedial actions service inspection b abtain qually data

Figure 3. SIM Process (API)

In offshore structure, degradation mechanisms will occur overtime and can affect the
safety and reliability of the structures. A comprehensive methodology for the survey
and inspection of the offshore structure is needed to develop and based on the results
obtained from these survey and inspection the structure can then be determined
whether it is fit for service or reuse (Nezamian & Clarke, 2014) (Ayob et al., 2014).

As per APl RP2A-WSD (2005), an assessment of used structures for reuse purpose
should begin with the reviewing of existing documentation from the original
construction of the structure, together with results of any past in-service surveys.
Hence, structural integrity assessment for reusing the structure will be based on the

survey and inspection result of the re-evaluating of the current structure condition.
2.3  Strength Degradation Mechanism
2.3.1 Fatigue on welds

Fatigue is one of the mechanisms that contribute to the degradation of the offshore
structure (Nezamian & Clarke, 2014). Fatigue is a very local phenomenon, influenced
by local geometry, weld defects induced by the fabrication process and corrosion
wastage. (Dong, Moan, & Gao, 2012). The presence of fatigue cracks introduces a

compromise on the integrity of the structure or its components. Fatigue cracks grow



because of tensile stresses; corrosion of a metal is accelerated if the metal is subjected
to tensile stress (El-Reedy, 2012). According to Dong, et al. (2012), crack growth
normally starts from weld defects with a depth of say 0.1 mm and are driven by cyclic,
tensile stresses. Cracks in jacket are confined to the tubular joints due to the large
stress concentration in such joints (as show in Figure 4). It is noted that the crack size
in a shell structure like the tubular joint, increases linearly with time. Hence, a

significant reserve life remains when the crack has propagated through the thickness.

Figure 4. Crack growth stages and fracture in a tubular K-joint in a jacket platform
(Dong, et al., 2014)

The critical components in an offshore steel platform are the steel tubular members
and the associated joints, which are highly susceptible to fatigue, formed by welding
the members (Rajasankar, lyer, & Appa, 2003). Since fatigue load at weld tubular
joints are the of high stress concentration, those locations should be estimated by
evaluating the hot-spot stress range (HSSR) and using it as input into the appropriate
S-N curve.

2.3.2 Corrosion Mechanism in the Jacket Structure

Another important strength degradation mechanism in offshore structure, especially
on jacket legs, are the corrosion which is due to the effect of severe weather condition
in the sea (Dong et al., 2012). Normally, the general corrosion rate for steel in sea
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water is approximately 0.1 mm/year. According to Moan, the corrosion rate may
fluctuate between 0.04 to 1.2 mm/year, which exhibits a very large scatter depending
upon location in the structure. Corrosion can be prevented by providing corrosion
prevention coating for topside structure and cathodic protection system for underwater
structure (Ayob et al., 2014). According to APl RP2A WSD, corrosion protection
should be designed in accordance with NACE RP-01-76 if it is not specified by the
designer. Nominal stresses can be increased by corrosion wastage which causes the
reduction of the cross-section‘s wall thickness, resulting in an earlier fatigue failure

and also reducing the ultimate strength capacity of the structure (Dong et al., 2012).
2.3.3 Scouring Effect in the Jacket Structure

As per APl RP2A-WSD, scouring is defined as the removal of seafloor soils caused
by currents and waves. This phenomenon can either be due to the natural geological
process or resulting from the interrupting the natural flow regime near the seafloor by
the structural elements. Scouring can anticipate the problem of structural instability
and therefore, it is essential to perform a scour protection to safeguard structure
(Whitehouse, Harris, Sutherland, & Rees, 2011). In an offshore structure, both lateral
and axial pile performance as well as pile capacity are affected by seabed scouring.
According to Whitehouse et al. (2011), there is still high uncertainty on the potential
scouring depth to the structure. But somehow, sediment transport studies can assist in
defining scour to some extent and from industrial practice, ROV inspection is the best
alternative to monitor the scouring (El-Reedy, 2012). Scour occurring around the

offshores piles can be grouped into local and global scouring.

e General or global scour: In this case, the area of piles is affected by scouring
and is usually twice of the area that is covered by the platform.
e Local scour: This type of scour can be found around the specific area of the

structure, such as the piles.

Even though scouring does not have a problem for cohesive soil, scouring should be
considered for cohesionless soil because during the scouring process, the later soil
support is reduced and causing to increase in pile maximum bending stress (EI-Reedy,
2012).



2.4  Basic Structural Analysis for Integrity Assessment

Structural assessment involved the evaluation of the platform using analytical
methods, either performing a linear or nonlinear structural analysis, that compare the
estimated performance of the platform against acceptance criterion (Salleh, 2014) .
According to EI-Reedy (2012), non-linear structural analysis, in-place analysis, is very
important for defining the condition of the structure. Both linear and nonlinear
structure analysis have been developed within the framework of two main categories,
which are, the force (or flexibility) method and the displacement (or direct stiffness)
method (Przemieniecki, 1985; Triantafyllou & Koumousis, 2014). From the study of
El-Reedy (2012), in offshore structure, both the piles and joint of the structures are not
comply with the code. Hence, survey should be concentrated on these connections
with close visual inspection. EI-Reedy (2012) also stated that determination of which
of the main members and joints could affect structural reliability (e.g., a cantilever

with a very high unity check ratio) can be sufficiently determined by in-place analysis.

2.5  Structural Inspection

In APl RP2A_WSD (2007), it is stated that when the platform is considered to be
reused, current structure condition is required to be inspected to ensure to be in an
acceptable condition. Inspection of offshore structure has to be conducted to maintain
the adequacy of corrosion protection system and evaluate the condition of platform to
ensure it can ensure that structural integrity is maintained, safeguard human life and
property, protect the environment and prevent from loss of natural resources (May,
2009).

For the PETRONAS operating platforms, there is a specific guidance for inspection
plan, such as PETRONAS Carigali Inspection and Maintenance Guidelines (CIMG).
The risk-based strategy optimized the future inspection requirements and focus
valuable resources on the platforms “most at risk”. Such platforms will be inspected
more frequently and using more detailed inspection surveys, whereas low risk ranking

platform will have less frequent and less stringent inspections.

Inspection plan defines the frequency and scope of the inspection, the tools/techniques
to be used and the deployment methods (API, 2014). It is also developed for the

operated platforms and shall cover a number of years. This plan can be periodically
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updated throughout the platform’s service life following receipt and evaluation of

relevant SIM data (e.g. inspection data, results of platform assessments, etc.).

In recent years, risk based approaches to optimizing inspection requirements for
offshore platforms has become more widespread, with companies such as Exxon-
Mobil, BP and Shell pioneering the approaches that are now beginning to be
documented and made available to the public. Using risk-based principles offshore oil
and gas operators are able to optimize their inspection resources to be more cost
effective and to reduce the operating cost (PCSB, 2014). To-date, implementation of
a risk-based inspection program has been at the discretion of the oil and gas operator,
with little industry guidance in the form of recommended practice or regulations

available to the engineers.

By implementing Risked Based Underwater Structure Inspection (RBUI) for an
offshore structure, minimized the risk, and cost for inspection can be minimized when
compare with traditional underwater inspection plan. From RBUI, the risk of each
platform can be identified and an appropriate inspection program can be designed to
manage the risk so that it doesn’t fail (Potty & Akram, 2011). The RBI process consists
of performing risk assessment of structure; determine inspection frequency and scope
of work. The risk assessment is done to determine the current and anticipated condition
of the platform. The main results expected from risk based inspections are as follow
(Nezamian & Clarke, 2014):

Identification of the areas or components where critical damages may occur;
Inspection campaign for each asset of the unit;

Specification of the inspection methods to be used;

Intervals during the operating life;

o b~ w0 D

Methodology to review, update and optimize the program.



CHAPTER 3

METHODOLOGY

3.1 Project Work

Underwater Structure Inspection (Level 1,2,3,4)

Assessing existing strcutre condition.
(AP1 RP2A-WSD, PETRONAS CIMG)

Modification/refurbishing the structure (Jacket legs) if required. Based either
on the Structue Insepction Result or on the basic structure analysis.

Redesigning or modifying the jacket legs.
(API RP 2A-WSD), (Lun et al., 2012)

Structure Analysis of the structure by using SACS software

Basic structural analysis to assess the current performance of the platform against
acceptance criterion .

(API RP 2A-WSD), (Salleh, 2014), (Lun et al., 2012)
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3.2  Platform Specification

The platform to be used in this project is the Yetagun-B, a production platform
operated by PC Myanmar (Hong Kong) limited, located in Yetagun gas/condensate
field of Adman Sea in Myanmar Water. The detail specification is as follow:

Table 1. Platform Specification

Particulars Unit Yetagun B
Design Safety Category Manned
Installed 1999
Water Depth m 103.63
Jacket Height m 119.63
Air Gap m 1.524
Deck Elevation m 26.52
Long Framing X
Tran Framing X
No. of Legs 8
No. of Vertical Bay 6
Jacket Weight MT 7300
Deck Weight MT 11632
No. of Deck 4
No. of Cassions 8
No. of Riser 1
Base Length m 67.616
Base Width m 40.427
Manned Yes
Cathodic Protection Sacrificial Anode
Design Life Years 25
Main Pile None
Skirt Pile 12nos, (Dia. 84”), three skirt piles at each

jacket corner legs

3.3 Structural Inspection

As per APl RP2 SIM, structure inspection should be carried out to monitor known
defects, damage, local corrosion, scour, or other conditions that could potentially
affect the fitness-for-purpose of the platform structure, risers and J-tubes, conductors,
or various appurtenances which is the key feature of selection of appropriate

tools/techniques, work scope to define the objective. As discussed earlier, jacket leg,
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which are made of steel is renowned for its strength, durability and functionality,
whilst welded steel connections between jacket leg and bracings, which are known to
be susceptible to fatigue damage(Lun et al., 2012). Therefore, underwater structural
inspection is conducted to assess the current condition of the structure. As per API

RP2A, underwater structure inspection can be categorized into four levels as follow.

1. Levell

In this level, the inspection consists of verification the performance of
cathodic protection system as Underwater Structural Inspection and Visual
Inspection of topside structure to find anomalies such as coating damage,
corrosion on structure, and bent, missing, or damaged members. If the damage
on topside structure is present, nondestructive testing (NDT) should be use
when visual inspection cannot fully determine the extent of damage. When
there is an indication of damage in Underwater Structural, Level Il inspection

should be conducted as soon as possible.

2. Level 1l
Level Il inspection is a general Underwater Structural visual inspection by

means of the divers or remotely operated underwater vehicle (ROV) to find the
presence of the following;

Excessive Corrosion

Accidental or environmental overloading.

Scour seafloor instability, etc.

Fatigue damage detectable in a visual swim-around survey.

Design or construction deficiencies.

Presence of debris.

N o o a &~ w Db e

Excessive marine growth.

Inspection on the measurement of cathodic potentials of pre-selected
critical areas using the divers or ROV is also included. Any detection of
structural damages during Level Il inspection becomes the basis for initiation

of Level Il Inspection.

12



3. Level 111

This level consists of Underwater Structural visual inspection on
preselected area or based on the results of the Level Il Inspection, known
anomalies. Such area of known anomalies should be clean of marine growth to
permit thorough inspection. Flooded Member Detection (FMD) is an
acceptable alternative to close visual inspection (Level 1) of preselected or

selected areas.
4. Level IV

It consists of underwater nondestructive testing on preselected locations or
based on Level Il inspection. A Level Ill and/or Level 1V survey of fatigue-
sensitive joints and/or locations susceptible to cracking could be used to detect
early stage fatigue cracking. If crack indications are reliably reported, they
should be assessed by a competent engineer. Suspected false alarms may be
resolved by a second inspection using a different method or by shallow surface

grinding.

Since underwater structure inspection can cost a huge sum of budget, it is, therefore,
2014 underwater structure inspection result of Yetagun-B platform is used to conduct
structural integrity assessment. The result is then compared with the Yetagun-B
Design Data to check whether the current condition is complying with the design

criteria.

If the structure condition meets the design criteria, a structural analysis can be directly
carried out. Otherwise, a modification or refurbishing of the structure has to be made

to ensure its integrity before the structural analysis.

3.4  Structure Analysis

Basic structure analysis, linear analysis with pile, is performed to strength of the
current member. Through this analysis, main members and joints effect on structural
reliability can be determined. Push-over analysis, to determine the reserved strength
ratio (RSR), can be computed based on the in-place analysis. RSR provides the
ultimate strength of the structure over 100 year environmental loading (Ayob et al.,
2014).

13



In this structure analysis, since the type of reuse purpose is not known here and due to
several constraints such as time, it is assumed that the topside loading is same as the
loading before decommissioning. Based on the structure analysis results, structure can
be determined whether there is potential for reuse purpose. If the analysis prove that
the structure has sufficient strength, it can be considered for reuse otherwise
refurbishing or modification is made and analysis has to be performed again on

refurbished/modified structure.
3.4.1 Materials Properties

The material properties used in the analysis are as follows:

Table 2: Material Properties

PROPERTY VALUE
Modulus of elasticity 200,000 N/mm?
Shear modulus 76,900 N/mm?
Poisson’s ratio 0.3
Steel density 7850 kg/m3
Seawater density 1020 kg/m?®
Marine growth density 1300 kg/m?®

3.4.2 Design data

The following arte the specific design data used for the structural analysis.
3.4.2.1 Water depth

Water depth relative at the Yetagun B platform location is as given in Table 3.

Table 3. Water Depth

Platform Water Depth w.r.t. Mean Sea Level (MSL) (m)
Yetagun B 103.63

3.4.2.2 Tides

Tidal levels relative to MSL are given as given in Table 4.
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Table 4. Tidal Levels

Tide Level (m)
Lowest Astronomical Tide (LAT) -2.0
Highest Astronomical Tide (HAT) 2.0
Maximum Storm Surge 1 Year 04
(SS) %(OO +0.6
ears

3.4.2.3 Design Water Depth
The design still water depth used for in place analysis is given in Table 5.

Table 5. Design Water Depth

Item MSL (m)
1 Year Minimum Water Depth 101.23
1 Year Maximum Water Depth 106.03
100 Years Minimum Water Depth 101.03
100 Years Maximum Water Depth 106.23

3.4.2.4 Wind Data

The wind force is assumed to act simultaneously and collinearly with wave and
current forces. The wind speeds given in Table 6 are considered for the In place

analysis.

Table 6. Wind Data

Omni Directional

Description 1 Year Operating | 100 Years
Storm Storm

21 31

1 Minute Mean Wind Speed
(m/s) at 10m MSL

3.4.2.5 Wave Data

Stokes’ fifth order theory shall be used for in-place analysis using the wave height and

associated apparent period listed in Table 7.
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Table 7. Wave Data

Omni Directional
Description 1 Year 100 Years
Operating Storm Extreme Storm
Maximum Wave Height (m) 8.8 11.8
Associated Period (S) 8.9 10.8

3.4.2.6 Current Data

The maximum current speeds (m/s) that can occur simultaneously with the

maximum wave are as given in Table 8.

Table 8. Current Data

Omni Directional
Current 1 Year 100 Years
Operating Storm Extreme Storm
Lo (103.63 m) 1.0 1.2
Loso (77.72 m) 0.9 1.0
Lwvp (51.82 m) 0.7 0.8
L75% (24.91 m) 0.6 0.7
Lim (1 m) 0.4 0.4

3.4.2.7 Marine Growth

For the purpose of calculating wave loading, the marine growth thickness given in
Table 9 will be applied on the radius of all structural members and appurtenances
below MSL.

Table 9. Marine Growth Data

Elevation Marine Growth

(m) Thickness (mm)
Surface to (-) 53.0 25
(-) 53.0to (-) 85.0 50
(-) 85.0 to Mudline 25
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3.4.3 Basic Load Cases (Operating Gravity Loads)

Even though this analysis is for the reuse of decommissioned jacket structure, the

following basic load case before decommissioned condition is applied for the analysis

as the new purpose of the use of structure is unknown. Therefore, an assumption is

made that there is no difference in loading cases.

Table 10: Basic Load Cases

Load " Load .
Case Description Case Description
1 Computer Generated Structural 33 10 Year Operating Wave +
Dead Load Current @ 0 Deg.
5 Non-Simulated Structural Dead 34 10 Year Operating Wave +
Load Current @ 57 Deg.
: : i 10 Year Operating Wave +
3 Equipment Weights - Dry 35 Current @ 60 Deg.
. . ] : 10 Year Operating Wave +
4 Equipment Weights - Operating 36 Current @ 90 Deg.
. : i 10 Year Operating Wave +
5 Equipment Weights - Hydrotest 37 Current @ 117 Deg.
- : 10 Year Operating Wave +
6 Piping / Cabling Bulks 38 Current @ 120 Deg.
; Open Area Load — Sub-Cellar 39 10 Year Operating Wave +
Deck (150PSF) Current @ 123 Deg.
8 Open Area Load — Cellar Deck 40 10 Year Operating Wave +
(150 PSF) Current @ 180 Deg.
9 Open Area Load — Main Deck a1 10 Year Operating Wave +
(150 PSF) Current @ 237 Deg.
10 Upper Deck Blanket Load (600 42 10 Year Operating Wave +
PSF) Current @ 243 Deg.
10 Year Operating Wave +
11 Spare Load Case 43 Current @ 270 Deg.
10 Year Operating Wave +
12 Spare Load Case 44 Current @ 300 Deg.
10 Year Operating Wave +
13 Spare Load Case 45 Current @ 303 Deg.
14 LQ/HD Misc/Arch/Equip/Piping 46 100 Year Monsoon Wave
etc. + Current @ 0 Deg.
. 100 Year Monsoon Wave
15 LQ/HD Live Load 47 + Current @ 57 Deg.
16 LQ/HD Laydown Load / Roof 48 100 Year Monsoon Wave
Load + Current @ 60 Deg.
17 Piping Load on Bridge (2300 49 100 Year Monsoon Wave
Kg/m) + Current @ 90 Deg.
18 Walkway Live Load Bridge (150 50 100 Year Monsoon Wave
PSF) + Current @ 117 Deg.
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Flare Pip. Walkway Dead Load

100 Year Monsoon Wave

19 (Present) o1 + Current @ 120 Deg.
20 Flare Walkway Live Load 50 100 Year Monsoon Wave
(Present) + Current @ 123 Deg.
100 Year Monsoon Wave
21 Spare Load Case 53 + Current @ 180 Deg.
100 Year Monsoon Wave
22 Spare Load Case 54 + Current @ 237 Deg.
100 Year Monsoon Wave
23 Crane Moment — 0 Deg. 55 + Current @ 243 Deg,
100 Year Monsoon Wave
24 Crane Moment — 90 Deg. 56 + Current @ 270 Deg,
. 100 Year Monsoon Wave
25 10 Year Wind Load - 0 Deg. 57 + Current @ 300 Deg.
. 100 Year Monsoon Wave
26 10 Year Wind Load - 90 Deg. 58 + Current @ 303 Deg.
27 | 10 Year Wind Load - 180 Deg. | 59 | JACKeAppurtenances
Weight
28 10 Year Wind Load - 270 Deg. 60 Boat Landing live Load
. CG Shift Reaction
29 100 Year Wind Load - 0 Deg. 61 Towards Row B
30 100 Year Wind Load - 90 Deg. 62 Spare Load Case
31 100 Year Wind Load - 180 Deg.
32 100 Year Wind Load - 270 Deg.
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3.5

Project Key Milestones

Project activities

Week

Analyzing the underwater structure inspection result.

10

11

12

13

14

Submission of Progress Report

Conducting in-place analysis using SACS software

Pre-Sedex

Submission of Final Report

Submission of Technical Report

Final Viva & Submission of Hardbound Thesis
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3.6

Gantt Chart

Project activities

Week

10

11

12

13

14

Data findings

Analyzing the underwater structure

inspection result.

Submission of Progress Report

Conducting push over analysis using SACS

software

Finalizing the project

Submission of Final Report

Submission of Technical Report

Preparing for Viva

Final Viva
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3.7  Tools Required

SACSV 5.7

It is used to perform in-place analysis of the offshore structures

Volo View 3/ AutoCAD

This tool is used to view the structural drawing files of Offshore Structure.
Abode Acrobat 6.0

This software is used to review digital documents and references such as manual,

report and standards.
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CHAPTER 4

RESULT AND DISCUSSION

4.1  Structural Integrity Assessment (Underwater Structure Inspection)

Underwater structure inspection 2014 report is studied to assess the current condition
of the structure. From the report, anomalies are found and compared with the

acceptance criteria as per design data book.
4.1.1 Underwater Inspection Result

The inspection findings result and acceptance criteria for each inspection are discussed

in detail as below.
1. Flooded Member Detection (FMD)

Inspection result: A Flooded Member Detection survey was performed on 58
members and leg sections. No members or leg sections were found to be
flooded.

Acceptance Criteria: All horizontal and vertical diagonal structural members

have to be non-flooded.
2. Cathodic Protection (CP)

Inspection result: Contact CP readings acquired during survey ranged from
good to low with seven (7) anomalous readings reported. CP potentials
acquired from the platform structure ranged from -881mV to -1011mV ref
Ag/AgCl. The seven (7) anomalous potentials ranged from -623mV to -773mV
ref Ag/AgCl. The anomalous CP potentials were acquired on B1/2 Skirt Pile
and Catcher Plate and on B4/5 Skirt Pile. Two (2) areas of corrosion staining

were reported on Skirt Piles B1/2 and B4/5. No corrosion pitting was observed.

Acceptance Criteria: CP standard reading range with Ag/AgCl Reference
Probe is -800mV to -1050mV.
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3. Anodes Inspection

Inspection result: Most anodes observed on the platform were considered to
be in good condition, securely attached. One (1) anode wastage anomaly was
reported on Level 10 EL (-) 101.860m on member HD-A1L10-D5L10, where
the anode appears to be 75% depleted. Ninety-seven (97) anodes were reported
with depletions ranging from 0%-25%; One hundred and ninety-two (192)
were reported with depletions ranging from 25%-50%; Sixty-four (64) anodes
were reported with depletions ranging from 50%-75% with thirty-four (34)
anodes reported obscured by marine growth.

Acceptance Criteria: Anode with wastage > 75%.
4. Debris Survey

Inspection result: Fifty-three (53) debris items were reported on or around the
platform. None appeared to have caused any structural damage to the platform.
Thirty-one (31) debris items were reported as anomalous; with metallic debris

accounting for sixteen (16) anomalies.

Acceptance Criteria: - Debris related to other anomalies.
- Debris that constitutes a safety hazard for the
underwater operations and cannot be removed

immediately.
5. Marine Growth

Inspection result: Light marine growth coverage was reported from EL (-)
20m to the seabed elevation. Marine growth measurements were taken on Leg
B1 at the 12 o’clock position of the node at each plan elevation and at the mid-

point between each elevation from EL (-) 20m to seabed.

Average Marine growth coverage EL (-) 20.0m to EL (-) 65.0m:
Hard: Average 92% cover overall, 38mm in thickness.

Soft:  Average 95% cover overall, 75mm in thickness
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Average Marine growth summary EL (-) 65.0m to EL (-) 103.0m:
Hard: Average 21% cover overall, 9mm in thickness.
Soft:  Average 88% cover overall, 11mm in thickness.

Acceptance Criteria: Marine Growth Allowance (Hard) as per design
specification is

e 0-60mis10.1cm

e 60-103mis5.2cm

Damage

Inspection result: Six (6) areas of damage were reported on the structure. All
six (6) areas of damage were reported as dents on the edge of Skirt Pile Catcher
Plates A4/4, A4/5, A4l6, B4/4 and Al/1. One (1) Lack of Integrity anomaly

was reported in relation to a disconnected grout pipe on Leg A2 at EL (-) 65m.

Acceptance Criteria: Exposed surface and structural steelwork exhibiting
protective coating deterioration, corrosion pitting, or Physical Damage

Scour

Inspection result: Fourteen (14) scour measurements were taken along the
mudline members and around the base of Legs and Skirt Piles. Ten (10)
anomalous scour measurements were reported for scour around the base of
Legs Al, A4, B1, B2, B3 & B4 and Skirt Piles A1/3, A4/4.

Acceptance Criteria: - Greater than 3.5 meter below the mudline members.

- Exposed piles.

4.1.2 Underwater Inspection Discussion

Based on the comparison between inspection report and design data, it has been found

out that there are total of sixty-one (61) anomalies were recorded from Yetagun-B.

Thirty-one (31) Debris anomalies were observed on or around the structure. Among

them, sixteen (16) were metallic debris items, and none of them appeared to have

caused any damage to the structure. Six (6) Lack of Integrity anomalies were observed;

Two (2) were reported in relation to corrosion staining on Skirt Piles B1/2 and B4/5;
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Three (3) were reported in regards to slipped liners on Skirt Piles Al/2, B1/3 & B4/4;
One (1) was reported in relation to a disconnected grout pipe on Leg A2 at EL (-)65m.
Six (6) Damage anomalies were reported; all six (6) anomalies were reported in
relation to dents on the top of Skirt Pile Catcher Plates A4/4, A4/5, A4/6, B4/4 and
Al/1. Ten (10) Scour anomalies were reported around the base of Legs Al, A4, B1,
B2, B3 & B4 and Skirt Piles A1/3, A4/4. Seven (7) Cathodic Protection anomalies
were reported for contact CP potentials acquired which fall outside the accepted range
-800mV to -1050mV Ref Ag/AgCl. The anomalous CP potentials were acquired on
B1/2 Skirt Pile and Catcher Plate and on B4/5 Skirt Pile ranged from -623mV to -
773mV ref Ag/AgCI. One (1) Anode Wastage anomaly was reported on Level 10 EL
(-) 101.860m on member HD-A1L10-D5L10.

Table 11. Anomaly Summary of Yetagun B

Anomaly Code Description Number
AW Anode Wastage 1
CP Cathodic Potential 7
SC Scour measurement 10
LI Lack of Integrity 6
DB Debris 31
PD Damage 6
Total 61

Based on the inspection findings, the anomalies present are mostly on a corrosion
protection system such as cathodic protection (CP). There is no sever structure damage
in the jacket. Other than CP and anode anomalies, all of the anomalies are within

acceptance criteria.

For cathodic protection anomalies, it is found out that Yetagun B was receiving
adequate cathodic protection; except for Skirt Piles B2 & B5 which are believed to be
isolated case. There are two potential causes of this anomalies. The first one is, during
the survey with ROV (remotely operated vehicle), it has been found out that skirt pile
B2 and B5 are exposed above the sea bed, which is approximately about 1m. As per
the cathodic protection design of Yetagun B, the cathodic protection for skirt piles are
believed to be designed for sharing with jacket legs. It is, therefore, the cathodic

protection current is shared by means of eelectrical continuity between the skirt piles
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and jacket legs, relying on the yoke plates which are welded between jacket legs and

skirt sleeves.

Even though the corrosion protection anomalies are not abundant, it should not be less
cared because the probability of corrosion on the structure can be increased with time
when it is exposed to the sea without full protect. Redesigning the current sacrificial
anode or using another type of cathodic protection such as hybrid, to achieve its
acceptance criteria is the one of the option to rectify the anomalies. The another option
is to provide the electrical continuity between the skirt sleeve or jacket leg to the skirt

piles by means of welding or fusion bond or mechanically by clamp.

Therefore, other than few CP anomalies, the structure can be said to be in good
integrity and reliability. A structural analysis, in place analysis, will be carried out to

determine the strength of the structure for reuse purpose.
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4.2 Structural Integrity Analysis
4.2.1 Structural Analysis Results

4.2.1.1 Jacket and Topside Operating Loadings

The total vertical load including dead load of the structure, operating loads of the
equipments, piping and cable bulk load, bridge loads, jacket appurtenances and live
loads is 172772.3 kN based on SACS model. The vertical loads on the platform is

shown in Table 12.

Table 12. Vertical Loads

Load including
Description Contingency
(kN)

Computer Generated Structural Dead 59479.2
Non-Simulated Structural Dead Load 12109.6
Equipment Weights - Operating 46493.3
Piping/Cabling Bulks 13180.8
Open Area Load - Sub-Celllar Deck 467.9
Open Area Load - Cellar Deck 3835.7
Open Area Load - Main Deck 5379.4
Upper Deck Blanket Load 8288.5
E)(()t%ﬁ-sl#gnPlpmg Operating Load on New Deck 899
}_Ilj\gllor;%gQuarter/ Heli Deck Miscellaneous / Equipment 34351
Living Quarter / Heli Deck Live Load 1528.8
Living Quarter / Heli Deck Laydown Load / Roof Load 4301.2
Piping Load On Bridge (2300 kg/m) 1838.5
Flare Walkway Dead Load 1334.6
Live Load On New Extension 222.8
New Piping Load On Existing Bridge 210.0
Jacket Appurtenances Weight 7417.8
Boat Landing Live Load 23.9
Crane Boom Rest Load 80.5
Yetagun C Bridge Loads 3055.0
Total Load 172772.3
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4.2.1.2 Basic Load Case

The loads generated by the computer program for all the basic load cases are listed in
Appendix-4.

4.2.1.3 Combined load case summary

The loads generated by the computer program for all the combined load cases are
listed in Appendix-5.

4.2.1.4 Member Group Unity Check Ratio

The jacket structure is analyzed for the various load cases and load combinations.
The members are checked for the combined axial and bending stresses against the
AISC / API permissible stresses. The detail of Unity Check ration summary is
described in Appendix-6.

Table 13. Members Group UC Ratio (> 0.80) Summary

Load
Member Group ID ucC Remarks
Comb
685- 621 D12 75 0.86 O.K
785- 621 D41 68 0.90 O.K
Marginall
605- 621 D42 68 1.02 Overst?essegi/. .
785- 689 DAl 78 0.92 O.K
691- 595 DA2 78 0.91 O.K
495- 449 DA3 78 0.89 O.K
591- 514 DB3 78 0.95 O.K
485- 448 DD3 74 0.84 O.K
705- 751 HO04 66 0.80 O.K
606- 717 H16 74 0.89 O.K
689- 691 H22 77 0.82 0.K
589- 591 H37 77 0.80 O.K
509- 511 H49 68 0.82 O.K
189- 107 H86 76 0.82 O.K
285- 384 LG3 75 0.86 O.K
385- 485 LG4 75 0.86 O.K
485- 585 LG5 75 0.88 O.K
664- 670 LGG 74 0.82 O.K
670-99AG LGL 74 0.81 O.K
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295- 396 LGR 77 0.92 O.K
384- 385 LGS 75 0.86 OK

4.2.1.5 Joint Punching Shear Unity Check Ratio

The joint punching shear for all the tubular joints is checked based on APl RP-2A.
Joint punching shear for joints with UC > 0.50 are summarized in Table 14. The
complete set of result is given in Appendix -7.

Table 14. Joint UC Ratio (> 0.50) Summary

. - JEEES Si_ze Ve Load | Strength
Joint | Diameter | Thickness | Stress uc e Remarks
(cm) (cm) (N/mm?)
189 222.5 8.5 325.0 0.674 0.317 O.K
751 61.0 2.5 345.0 0.603 0.263 O.K
109 222.5 8.5 325.0 0.601 0.317 O.K
591 220.5 7.5 325.0 0.560 0.338 O.K
409 219.5 7.0 325.0 0.457 0.546 O.K
411 219.5 7.0 325.0 0.451 0.546 O.K
489 219.5 7.0 325.0 0.497 0.546 O.K
491 219.5 7.0 325.0 0.495 0.546 O.K
191 222.5 8.5 325.0 0.546 0.317 O.K
111 222.5 8.5 325.0 0.507 0.317 O.K
495 219.5 7.0 325.0 0.506 0.307 O.K
511 220.5 7.5 325.0 0.504 0.338 O.K

4.2.1.6 Pile Foundation Summary

The piles are checked for the various load cases and load combinations and the UC
ratios are within the allowable limit. The pile maximum UC summary is given in

Appendix -8.

The foundation / pile loads obtained from SACS for Yetagun B jacket platform are
given in Table 15 and the SACS output for maximum axial capacity summary is

provided in Appendix-9.
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Table 15. Maximum Pile Loads Summary (Design Environmental Conditions with appropriate production loads)

- Selt-Weight of Penetr- Pile - Total
Joint | Group | (am) | (. auon | Capacity | PUONERGLO | Lead |GG | ERChor
181 PS1 2134 2922.5 100.5 51725 25033.0 27955.5 274 1.85
183 PS1 2134 2922.5 100.5 51725 27014.5 29937.0 275 1.73
148 PS1 2134 2922.5 100.5 51725 26400.4 29322.9 275 1.76
103 PS1 2134 2922.5 100.5 51725 24374.0 27296.5 270 1.89
101 PS1 2134 2922.5 100.5 51725 22306.7 25229.2 272 2.05
146 PS1 2134 2922.5 100.5 51725 23369.8 26292.3 270 1.97
199 PS2 2134 2638.1 93.5 48824 21291.3 23929.4 278 2.04
197 PS2 2134 2638.1 935 48824 23138.7 25776.8 277 1.89
149 PS2 2134 2638.1 935 48824 22187.8 24825.9 277 1.97
119 PS2 2134 2638.1 93.5 48824 19168.1 21806.2 267 2.24
117 PS2 2134 2638.1 93.5 48824 21138.0 23776.1 268 2.05
147 PS2 2134 2638.1 935 48824 19987.2 22625.3 268 2.16
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4.2.1.7 Maximum Lateral Deflection

The maximum lateral deflections at the top of jacket leg EL (+) 7.620 m and

mudline level EL (-) 103.63 m are given in Error! Reference source not found..

he detail output on maximum joint displacements is described in Appendix - 8.

Table 16. Maximum Lateral Deflection

) . Effective
Top of Lateral(c[:ﬁ;‘lectlon Mudlin LateraI(CDrr(;:;‘Iectlon Deflection
Jacket e (cm)
Node Global | Global Node Global Global
X Y X Y AX AY
905 -9.70 -20.88 104 -4.16 -3.35 5.54 | 17.53
909 -0.82 -20.18 10 -3.65 -4.67 6.17 | 1551
911 -0.87 -19.47 12 -2.91 -4.53 6.96 | 14.94
915 -9.95 -18.71 116 -1.87 -3.17 8.08 | 15.54
985 -9.53 -20.52 184 -4.26 -4.54 5.27 | 15.98
989 -9.68 -19.97 90 -3.66 -4.28 6.02 | 15.69
991 -9.80 -19.38 92 -2.91 -4.24 6.89 | 15.14
995 -9.93 -18.63 196 -1.79 -4.11 8.14 | 1452
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4.2.2 Structural Analysis Discussion

The basic structural analysis for Yetagun B jacket has been performed and the

results are summarized in Table 13,14,15 and 16.

The jacket structure is analyzed for the various load cases and load combinations. The
members are checked for the combined axial and bending stresses against the AISC /

API permissible stresses. From the

Table 13, the analysis shows that the stresses in members of jacket structure are within
permissible limit of UC <1 and except one member is marginally overstressed (UC is
1.02). Since the member having UC>1.02 is a secondary member, it is still acceptable.
Therefore, it can be said that all the steel members are found out to be in satisfactory

for in-service condition.

The joint punching shear for all the tubular joints is checked based on APl RP-2A.
Based on the results of the analysis, as in Table.14 and Appendix 7, show that all the

joints have sufficient strength.

As per APl RP2-A, Section 6.3.4, the factor of safety is 1.5 for Design
Environmental Conditions with appropriate production loads. The factor of safety
for all pile heads, as shown in Table 15 are greater than the factor of 1.5. Hence, it

is meeting the requirement of the APl RP2A.

Based on the result from Table 16, maximum lateral deflections at the top of jacket
at EL (+) 7.620 m are 8.14 cm in global X direction and 17.53 cm in global Y

direction.

Based on the discussion above, the members, joints and piles have sufficient
strength and no modification is required . Hence, this structure has a potential for

reuse purpose.
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CHAPTER S5

CONCLUSION AND RECOMMENDATION

51 Conclusion

Out of several alternatives, reusing of the jacket leg is one of the options for
decommissioning. Based on the researches, it has been proved that steel has been long
recognized and acclaimed for its strength, durability, functionality and dry
construction method. Rather than disposing the steel into metal scrap yards, or
constructing the new offshore with new steel, the reuse of the disposed offshore steel
can greatly reduce the amount of carbon emission during steel manufacturing process
as well as cost. It can be said that reusing purpose has a significant effect on the
sustainability aspect of decommissioning.

Based on the inspection findings, the anomalies present are mostly on a corrosion
protection system such as cathodic protection (CP). There is no sever structure damage
in the jacket. Even though the corrosion protection anomalies are not severe, it should
not be less cared because the probability of corrosion on the structure can be increased
with time when it is exposed to the sea without full protect. Therefore, redesigning the
current sacrificial anode or using another type of cathodic protection such as hybrid,
to achieve its acceptance criteria. Other than CP anomalies, all of the anomalies are
within acceptance criteria. Therefore, the structure has good integrity and reliability.
Since there is no structure modification is needed to be made based on the structural
inspection result, a basic structural analysis is then performed. A basic structural
analysis (in-place analysis) is carried out to define the condition of the structure (EI-
Reedy, 2012).

During the in-place analysis, all the members checked for the combined axial and
bending stresses against the AISC / API permissible stresses, tubular joints are
checked for punching shear and pile heads are checked for UC and maximum axial

capacity. Based on the result, it can be concluded that all these members, joints and
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piles are within their limits and hence, it can be said that that they have sufficient

strength and in satisfactory conditions.

Therefore, based on the assessment of current structure condition and basic analysis,
the jacket leg has a potential for reuse purpose and objective of the research is
achieved.

5.2 Recommendation

In this research, due to the constraints and unknowns, assumptions are made such as
assuming the same top side loading for decommissioning case. To have a more precise
results, the purpose of the reuse should be known so that the topside loading conditions
can be figured out. Since the platform used in this research does not have structure
damage based on under water inspection report and based on the analysis result, no
modification of the structure is to be done here. Since only the basic structure analysis
is performed here, further analysis such as ultimate strength analysis should be

perform to ensure its structure integrity and reliability.
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APPENDICES

APPENDIX -1: Yetagun B Jacket in 3D Model View

Figure 5 SACS 3D Model View - Yetagun B Jacket
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APPENDIX -2: Underwater Structure Inspection Report (2014) of Yetagun-B

Figure 6. Anomalies Detail Report (2014) 1 of 4
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Figure 8. Anomalies Detail Report (2014) 3 of 4
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APPENDIX -3: Detail Load Combination and Load Factor Applied

L - Contingency
Case Description
No. Factor
1 Computer Generated Structural Dead Weight 1.10
2 Non-simulated Structural Dead Load 1.15
3 Equipment Weights - Dry -
4 Equipment Weights - Operating 1.00
5 Equipment Weights - Hydro Test 1.15
6 Piping / Cabling Bulks 1.00
7 Open Area Load - Sub-cellar Deck 0.75
8 Open Area Load - Cellar Deck 0.75
9 Open Area Load - Main Deck 0.75
10 Upper Deck Blanket Load 0.75
11 Hook-qp Piping Operating Load on New Deck 110
Extension
14 Li\(ipg Quarter / Heli Deck Misc. / Arch. / Equipment 115
/ Piping etc.
15 Living Quarter / Heli Deck Live Load 0.40
16 Living Quarter / Heli Deck Laydown Load / Roof 0.75
Load
17 Piping Load on Existing Bridge (2300 kg/m) 1.00
18 Walkway Live Load on Existing Bridge 1.00
19 Flare Piping / Walkway Dead Load 1.15
20 Flare Piping / Walkway Live Load 1.00
21 Live Load on New Deck Extension 1.00
22 Piping Operating Load on Existing Bridge 1.00
23 Crane Moment @ 0 Deg. 1.00
24 Crane Moment @ 90 Deg. 1.00
25 1 Year Wind Load @ O Deg. 1.00
26 1 Year Wind Load @ 90 Deg. 1.00
27 1 Year Wind Load @ 180 Deg. 1.00
28 1 Year Wind Load @ 270 Deg. 1.00
29 100 Years Wind Load @ 0 Deg. 1.00
30 100 Years Wind Load @ 90 Deg. 1.00
31 100 Years Wind Load @ 180 Deg. 1.00
32 100 Years Wind Load @ 270 Deg. 1.00
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Load

Contingency

(IZ\Iaj.e Description Eactor
33 1 Year Wave + Current @ 0 Deg. 1.00
34 1 Year Wave + Current @ 57 Deg. 1.00
35 1 Year Wave + Current @ 60 Deg. 1.00
36 1 Year Wave + Current @ 90 Deg. 1.00
37 1 Year Wave + Current @ 117 Deg. 1.00
38 1 Year Wave + Current @ 120 Deg. 1.00
39 1 Year Wave + Current @ 123 Deg. 1.00
40 1 Year Wave + Current @ 180 Deg. 1.00
41 1 Year Wave + Current @ 237 Deg. 1.00
42 1 Year Wave + Current @ 243 Deg. 1.00
43 1 Year Wave + Current @ 270 Deg. 1.00
44 1 Year Wave + Current @ 300 Deg. 1.00
45 1 Year Wave + Current @ 303 Deg. 1.00
46 100 Years Wave + Current @ 0 Deg. 1.00
47 100 Years Wave + Current @ 57 Deg.. 1.00
48 100 Years Wave + Current @ 60 Deg. 1.00
49 100 Years Wave + Current @ 90 Deg. 1.00
50 100 Years Wave + Current @ 117 Deg. 1.00
51 100 Years Wave + Current @ 120 Deg. 1.00
52 100 Years Wave + Current @ 123 Deg. 1.00
53 100 Years Wave + Current @ 180 Deg. 1.00
54 100 Years Wave + Current @ 237 Deg. 1.00
55 100 Years Wave + Current @ 243 Deg. 1.00
56 100 Years Wave + Current @ 270 Deg. 1.00
57 100 Years Wave + Current @ 300 Deg. 1.00
58 100 Years Wave + Current @ 303 Deg. 1.00
59 Jacket Appurtenances Weight 1.10
60 Boat Landing Live Load 1.00
98 Crane Boom Rest Load 1.00

99X [E)?rizzitrilgnYetagun A Bridge Friction Loads in X- 1.00

99y g?rvgczi(g;agun B-C Bridge Friction Loads in Y- 1.00
997 New Yetagun B-C Bridge Vertical Loads in Z- 1.00

Direction
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APPENDIX -4: Basic Load Case Summary

SACS WEL

Laap
CAZE

S T T

LoAD

LAEEL

LELBEEER

T ozacs

YETAGLN PHASE

i
v

ErkRDEED

-248E.
a.
EI14.
2417,
LgE4.

-z

-3TEL.
-2133.
-24E1.
-7e17.
-23BE.
-3687.
19.
3B47.
2153

SACS VEL SELECTseries 4 (v5.7)

LoD
CASE

46
47
48
49
58
51
52
33
34
35
56
57
58
59
68
61
62
63
64
65
66

phdssdiiies SAPC TV SEASTATE PROGRAM ##éssssisis

LowD
LABEL

48
47
48
43
58
51
52
53
34
55
56
57
58
59

61
a8
ML
O

il

WETAGUN PHASE

FX
(KM}

11334,
7348,
6751

-12.

-6196.

-G821.

-7425

-11847.

-7336.

-GEEg.

6534.
7113

E@Q@@

458,

4 (v5.7)

EPPPPP!DPPPPPPPPPP

]
IV SEASTATE FROGRAM

2 DEVELDPMENT FROJECT: YETAGUN B JACKET INFLACE ANALYSIS

""" SEASTATE BASIC LODAD CASE SUMMARY =777~
RELATIVE TO MUDLINE ELEVATION

= £z M MY
) (k) {K1-H) (k-2
2 a.e@ 124728 -122683.1
2 a.e@ 282531 -38881.3
2 a.e@ 121518.2  -297484.1
2 a.e@ 176115.7  -344233.2
2 a.e@ 161548.5  -342873.3
2 a.e@ 18535.1  -15@5TE.4
2 a.e@ -4725.8 28625
2 a.e@ 3061.1 20618.8
2 a.e@ E1341.8  -187481.5
2 a.e@ EECEN 2a235
E 7.28 EERE -1z88.%
2 a.e@ a.e e.@
2 a.e@ a.e e.@
2 a.e@ 13853 EECREN
2 a.e@ EESER] 251474
38 8.8 -3422.3 137384 3
2 -126.8@ 51828 -14E122.%
2 a.e@ -4441.5 -12333 8
2 a.e@ -37E51.1 -17282.8
2 a.e@ -g453.4 26738
2 a.e@ 43125 -E144.7
2 -53.20 5:82.1 -12253 3
2 a.e@ a.e 7348.8
2 a.e@ -7328.8 e.@
7.42 a.e@ 51578 1351248
2 1322.3@ -z827:4.7 e.@
.53 a.e@ 8.8 -124315.7
88 -1323.73 184574.7 e.@
.48 a.e@ a.e 417151.@
88 413347 -5E455E.8 e.@
31 a.e@ @.8  -3zE@SE.:
2 -3z=2.78 5137525 e.@
23 -1.78 -2426.3 5825317
24 E§72.7% -583494.8 371817.7
28 E541.13 -5EE8EE.2 343576.8
@5 ESOE.13 -Tegsdn. A 1838
3 713368 -52E457.5  -313E28.0
72 ESTE.34 -GESTTE.3  -348286.2
EG E3E.87 -73711.2 -37EIET.I
3 2.34 177.4  -581216.8
54 -E sEEERl.4 -3Tleas 4
a7 17 533ZI.E -313EEE.E
53 .57 TEESTL.3 -383.1
a1 -g&81.54 5718587 313325 3
28 -g3z2.88 5454323 344221 2

KK

4 DEVELOPHENT PROJECT: YETAGUN B JACKET INPLACE ANALYSIS

##sses SEASTATE BASIC LOAD CASE SUMMARY teev+s
RELATIVE TO HUDLIME ELEVATION

FY FZ MX MY
(KN} (KN} [LERE) (KN-H)

48 -7.76 -62.36 -1662.9 BOTETL.2
] 1894521 -139.26  -914768.9 5873685.6
.91 11376.23 -142.35  -951455.2 546842 6
37 1313458 9326 -1181755.4 -238.4
35 11849 87 182.15  -887597.1 -493578.9
&8 11448.73 89.77  -953372.7 -543516.1
.95 1182143 79.64  -917892.5 -591606. 1
] 4.35 295.21 147.8 -955548.9
86 -11815.91 289.83 916248.8 -SE9828.4
1@ -11812.37 322.37 $B3191.2 -190944 . 8
.56  -12916.53 63.69  1883813.1 -2485.6
76 -11114.54 58.91 9228164 515382.3
44 -18693.84 51.98 BBE149.8 564162.4
N o868 -5868.35 -10980.2 BE@. 5
K] 588 -47.78 681.1 684.4
K] 8.88 L) 42181.5 -B81.2
K] 588 -38.38 1358.8 -3313.4
.82 588 LN 8.8 1867187
(] @88 2.88 8.8 54158.8
K 89568 880 -125461.1 8.8
K] 8.88 -3855.00 67271.1 -111558.5

42

DATE 23-MAR-IR1E

DATE 23-MAR-2816 TIME 28:85:33

o=

SEA FAGE 958

TIME 1@:85:33
4 DEAD LOAD
[En-H) (kM)
2.8 113438 38
0.8 a.e@
0.8 a.e@
0.8 a.e@
0.8 a.e@
0.8 a.e@
0.8 a.e@
0.8 a.e@
0.8 a.e@
0.8 a.e@
-185.2 a.e@
0.8 a.e@
0.8 a.e@
0.8 a.e@
0.8 a.e@
0.8 8.8
17453.8 a.e@
0.8 a.e@
0.8 a.e@
0.8 a.e@
0.8 a.e@
ECER] a.e@
0.8 a.e@
0.8 a.e@
RECENES a.e@
SREEECN- a.e@
5871.8 a.e@
1951556 a.e@
-14385.3 a.e@
533253 a.e@
187826 a.e@
54289.1 a.e@
7315 a.e@
2734 a.e@
218554 a.e@
133523 8.8
18632.1 a.e@
16349 .8 a.e@
153251 a.e@
51443 a.e@
-18354.8 a.e@
-13352.5 a.e@
-18855.3 a.e@
133555 a.e@
137325 a.e@
B2
M
Mz DEAD LOAD
(KN-H) (KN)

2418.
387a7.
31332.
28297.
21149,
28154
19643,
-3516.

-26373.
-26876.
-236861.
-21408.
-287ed.

[T R N R AR N )

D0 OO OO0 R0 000

=]
Be
=]
=]
]
=]
ee
Be
Be
Be
Be
=]
Be
=]
=]
ee
=]
=]
Ba
=]
]

MARINE METHID
BUCWAILCY

(K20}

57812,

PAGE

EE2ER2RRRRER2RRRER 2RO ERRRRRRER SRR RRRRRERREE

in=
459

RINE METHOD
BUOYANCY

L))

il il ol ol ol sl sl
EEEEEEREREEEEEREERERERR



APPENDIX -5: Combine Load Case Summary

S4CS VAL SELECTserles 4 (v5.7)

L)
BRRRAARNRRE ALK TV STASTATE PROORAM **estesnnns

YETAOUN PHAGE 4 DEVELOPMENT PROJECT, YETADLH B JACKET INPLACE ANALYSIS

LOAD  LOAD "
CASE  LABEL
(x)
2 @ RPLIE
i 862,40
L L dLl
EL N 2 300,67
b “ a2 0
7 »n 68,37
n n ~4400,00
74 71 “5140.4%
” n ~5500 41
7 75 8051,
” T “B474, 0%
" 7% -4, 54
" 7 M
0 ” 706,58
"’ n 6106, 0%
n ” 14095.5¢
L3) Ll 10047, 04
Moo 0.2
L L) L aam
LU L “pTe W
"” ha N
n " “1ur.m
" LU 15487, 08
" »” ~3i04n, 02
”n L 1] “9998.14
n LU 05
» " 2272.00
“on 011240

OATE 2D MAR-2008 TIME 20:08:3)

Seees SEASTATE COMPIMID LOAD CASE SUMPWARY teees

"
(kN)

«109.%¢
309,54
[LIRC
755
9072.00
012,40
0405.8)
sl 24
LM
807.78
e
907127
“10922.0%
“8isd.0
+0838.40
557.40
11550.48
1623586
i7e7e.41
1601.97
1610606
157996
wh
“15544.00
*10994.11
“17900. 79
<1619).48%
“15¢43.02

RECATIVE TO ruoLIMe

L
()

202,28
ATI740,41
L7007 .48
373495,26
379643,
«17288) .08
172884, %6
«171000.00
172018, 08
A736348,12
17298039
17208201
«171160.4%
A7)871,28
DEAL) R H
472010,87
~20080%, 00
172090, 75
«A72685.14
-172646, 25
172680, 04
«173460.77
173483, 20
A4
724,09
172604, 72
172400, 40
370000 .42

ELEVATION
e w

(KN-H) (M-4)
NS0 NN
ARITEL LR
2381485 ~1759,¢
5745041 ~100005.0

(0002150 “avisas,
1032345 ~#7274,0
HITOM.1 3203870
CH0O11T.0 ~1292000.4
“S620%1.0  -1290200,4
%4744 iN0keas 8
12474884 10920049
1303895.4 1220506,
18220 472089 ,)
1241545, 0 “1950%0.0
12107441 1873720
D3NN $35248,1
507120 4 <3300, 0
18 1708% .8
~LA45498.2 “THII64 4
“A36034T.4 1680104, 9
IN0TE.6  ATIA7 .6
S138837.0 302728
PRI 00N
1003885.6  <1M7006.4
1MWL210.0 -aamivema 2
2070754 .4 ~705202.8
1818342, 148889, 0
1803748 .4 2300858.7

43

L
LLUE

M50
M50
~1797%.)
«10034.)
«30009.7
=17081.1
~Aass. 4
30774
“1472.0
+3004. 8
68043, 8
93195
126029
s2er.y
420110
381005
i)
~62288.)
Bl
«31638.2
390491
~16471.3
104400
1005885
1leaed. 1
0276
Ll ]
67358.0

SEA Page

1
L 20



APPENDIX -6: Member Unity Check Summary

SaCs VBi SELECTseries 4 (v5.7)
VETAGUN PLATFORM INPLACE ANALYSIS

MAXIMM LOAD DIST

MEMBER GROUF COMBINED QOND FROM
I UMITY CK MNO. END

B85- 621 D12 @.862 75 15.8
785- 621 D41 a.98d 68 2.7
785- 689 DAl a.928 78 3.3
631- 595 DA2 #.915 78 8.8
455- 449 DA3 @.558 78 17.
551- 449 DA3 @.848 78 8.8
551- 514 DB3 @.946 78 8.8
680- 514 DB3 #.932 78 8.8
4B85- 443 DO3 @.838 74 @.8
686- T17 H1G #.835 74 1.5
680- 631 H22 @.528 8.8
5@0- 511 H49 @.320 68 @.9
189- 187 HEG @.324 76 2.1
285- 3B4 LG3 @.862 75 5.5
385- 485 LG4 @.850 75 2.9
485- 585 LGS @.875 75 22.8
BE4- &7@ LGE @.821 74 6.6
678-994G6 LGL @386 74 8.3
215- 313 LGR @.822 68 5.5
295- 306 LGR @.923 5.5

SaCs VBi SELECTseries 4 (v5.7)
YETAGUN PLATFORM INPLACE ANALVSIS

MAXIMM  LOAD  DIST

MEMBER GROUF COMBINED QOND FROM
I UMITY CK HNO. END

685- 621 D42 1.825 68 15.6

KE

SACS-IV

GROUP II -
AXIAL  BENDING
STRESS ¥

N2 N2
-B4.43
-97.43  6.74
-93.58

-86.86  23.56

-185.58  14.96

-185.38 7.74
-189.38  18.82
-18%.65 5.55
-53.97 -22.25
-2.47 157.85
-B8.58 28.%0
-89.15  18.23
143,37 33.37
-123.99 -64.21
-131.66 33.41
-154.79 4.81
-144.77 3.27
-144.53 4.87
-111.59

-127.48 -71.59

KE

SACS-IV

GROUP III -

axIaL BENDING
STRESS ¥
N M2 WMz

-119.84 1g.81

ID=

DATE 23-M2R-2816 TIME @9:3B:21 PET PAGE 13814

MEMEER UMITY CHECK RANGE SUMMARY

UNITY CHECKS GREATER THAN

STRESS SHELR FOACE

Fy FZ

KN KN
-12.87 -4,99 48,32
-16.66 28.59 5.43
-18. 36 45.85 -48.93
-3.35 26.82 -6B.73
-2.77 a.67 55.36
-8.24 6.83 -38.91
9,61 -13.24 -17.58
-9,81 21.42 -16.24
.19 8.56 43.7%
12.69 8.64 32.18
-6.28 18,25 -16.16
-8.28 -1.46 -7.41
.49 -8.@1 -55.80
-4.66 -178.38-2186.20
-9.85 135,86 -354.21
-6.85 -0B.B2 1@3.48
-18.84 -158.8@ 188,28
-12.83 46 11E.48
-6.80 -106,03-1691,.83
8.57 177.8@-13815.47

@.8@ AND LESS THaW 1.e@

SECOMD-HIGHEST THIAD-HIGHEST

KLY/ RY KLI/RI UNITY Loan UNITY Loan
CHECK COMD CHECK COMD

45.2 45.2 @.840 74 8.823 B3
54.1 54.1 a.983 67 8,862 Bl
56.1 56.1 a.914 7 8,817 BB
65.8 65.8 @.988 77 @.818 66
42,2 4z.2 @.889 77 @.842 76
42,2 4z.2 @.846 77 @.881 76
45.9 48.% @.938 77 @.834 91
45.9 48.% @.927 77 @.826 B8
az2.1 az. @.836 75 @.785 76
32.8 32.8 @.858 73 @.825 BG
57.7 57.7 @.818 7B @.753 76
58.8 58.@ @.320 &7 2. 789 69
38.1 76.2 @.31e 77 @.8a7 75
1.2 1.4 a.868 74 2.812 76
35.e is.e a.857 74 8.822 76
33.9 3.9 a.875 74 2.548 76
28.8 2B.8 @.821 75 8.706 76
23.3 23.3 a.886 75 8.7E2 76
1.3 1.3 @.821 &7 8.768 69
1.3 1.3 @.922 7B 8.BE2 76
ID=

DATE 23-M2R-2816 TIME @9:3B:21 PET PAGE 13815

MEMBER UMITY CHECK RAONGE SUMMARY

UNITY CHECKS GREATER TH&N

STRESS SHELR FORCE
z Fy FZ
UTE 2 KN KM
-12.66 3.39 23.13

44

1.88 AND LESS THA4H 999.8@

SECOMD-HIGHEST THIRD-HIGHEST

KLY/ RY KLI/RI UNITY Loan UNITY Loan
CHECK CoMD CHECK COND
45.2 45.2 1.823 60 1.822 67



APPENDIX -7: Joint Punching Shear Unity Check Summary

SACS VEL SELECTzeriss £ 7 Ki Io=

YETAGLN PLATFORN INFLACE ANALYSIS DATE 13-MAR-2@15 TINE @9:38:33 IO PAGE 1122
*TTI0INT cCamn SUMMARY = 7
(LIITY CHECK ORDER)
SEesssstsestists PRIGIIAL *STSTHSTessissesiscobedisdesds | DAL DESIGH CTUETSESSTS SeSsiesss STRmGTH DESIGH CUTESCtees
LoaD  STRN LOaD STRII
JOINT DIAMETER THICKNESS YLD STRS LG uc DIAMETER THICKNESS YLD STRS  UC DIAMETER THICKNESS i
() (=)} (nfemz) (m/rz) =) ()

133 222.50@  £.38@  325.808 @.674 @.317 325.990 @.674  I21.508  £.58@  325.888 9.317
731 E1.809  2.38@  345.808 @.603 ©.263 245,900 @683 51.B08  2.388  345.808 9.283
183 I22. 588 8.52@ Z25._ge8 [ --h 8.317 3I5.8@0 a.881 I22.588 8.z@8@ Z25. 289 8.317
531 229.500  7.3@@  325.80@ @.560 ©.338 315.990 @.56@  I20.588  7.3@@  325.808 9.338
131 222.509  5.38@  325.80@ @.546 ©.317 325.990 @.546  I22.508  5.399  325.808 9.317
<93 I19. 588 T.02@ Z25._ge8 8.4as57 @.536 3I5.8@0 B8.4857 I19. 582 T.880 Z25. 289 a.
411 219.50@  7.08@  325.808 @.431 @.526 225.990 @.251  I19.588  7.9@@  325.808 Q.
433 219.508  T.0@@  3I5.808 @.457  @.52E 315.980 @.437  I13.588  7.98@  325.888 @.
41 219.508  7.0@@  3I5.80@ @.495 @.52E 325.980 @.235  I19.588  7.8@@  325.808 O.
111 582 ©.3@@  325.808 @.507 @.317 215.990 @.587  I21.508  £.58@  325.808 Q.
435 219509  7.08@  325.808 @.506 0.397 325.900 @.586  I13.588  7.98@  325.808 Q.
511 .52 T7.5e@ Z25._ge8 a. @.338 3I5.8@0 a. I2e.588 7.588 Z25. 289 a.
EE 582 7.ee@  II5.ee@  o. 0386 325.000 @ 219.588  7.8@@  :25.90@  @.
5eE .ee2  3.3@@  45.00@  @. 0.474 345.000 @ 73.800  3.380  345.808 @
485 .52 T.02@ Z25._ge8 a. 8.387 3I5.8@0 a. I19. 582 T.880 Z25. 289 a.
533 2129.508  7.5@@  325.80@ . B.338 325.000 @ 22@.50@  7.3@@  IlE.90@  @.
31 588  7.08@  II5.ee@  o. o.383 225.000  @. 213.508  7.0@@  :25.90@ @.
415 .588  7.08@  3I5.80@ @. 8.387 325.088 @ z19.588  7.8@@  :I5.98@ @.
EEH 582 7.ee@  II5.ee@  o. 0386 325.000 @ 219.588  7.8@@  :25.90@  @.
HE 588  7.I@@  II5.ee@  o. 0.338 225.000  @. 2z8.50@  7.I@@  I25.90@  O.
E .588  7.eE@  3I5.ee@  e. 9.386 113, 325.080 @ 219.508  7.8@@  3I5.@0@ e.
588 .ea2 <989 a5 gee a. @.41¢e 7a. 345 . 820 a. TI.8@83 <. 220 345 28w 8.
485 588  7.08@  II5.ee@  o. 8.387 3. 225.000  @. 213.508  7.0@@  :25.90@ @.
B3 .588  7.08@  3I5.80@ @. 0.383 3. 325.088 @ z19.588  7.8@@  :I5.98@ @.
323 588 7.ee@  i5.@e@  @. 8326 3. 325.088 @ 219.588  7.8@@  325.88@ @.
E11 582 7.ee@  I5.ee@  @. o388 3. 325.008 @ 219.588  7.8@@  :25.90@  @.
331 .588  7.0E@  :I5.@8@ @. 0.386 3. 325.088 @ z19.588  7.8@@  :I5.98@ @.
ELE) 582 7.ee@  I5.ee@  @. 0386 3. 325.008 @ 219.588  7.8@@  :25.90@  @.
211 582 7.08@  325.808 ©.339  0.3% 3. 325.008 @ 219.588  7.8@@  :25.90@  @.
315 588  7.0@@  3I5.808 @.335 @.38§  219.589 325.088 @ z19.588  7.8@@  :I5.98@ @.
595 .52 6.58@ Z25._ge8 @.385 @.275 218.52@ &.588 3I5.8@0 a. I18.582 6.588 Z25. 289 2
408 802 2.08@  345.808 @.833 @.377 73.880  4.B@@  345.880 Q. 73.808  £.088  345.908 .
15 588  7.0@@  3I5.88@ ©.374 @.389  213.58@  T.@0@  315.889 @. z19.588  7.8@@  :I5.98@ @.
287 .ea <989 a5 gee 2.1%6 a.3 8. 4. g8 345 . 820 a. g2.ga3 <. 220 345 28w a.
413 802 24.98@  345.008 ©.186 0.3 2. 4808  345.090 @, 20.808  £.088  345.90@ .
EES .B08  4.88@  345.808 @.B34 8. 4. 4.808  345.848 @. 58.B00  4.988  345.808 .
EE .B08  4.9E@  345.808 @.121 .3 4. 4,808  345.040 @, B8.B08  2.98@  345.808 O.
144 .8@2  2.88@  345.008 @.21F @ 2. 4808  345.090 @, 20.808  £.088  345.90@ .
145 .B08  4.88Q  345.808 @.230 O. 2. 4808 345.000 @. 52.800  £.008  345.900 .
687 .ea2 3.58@ a5 gee 8.112 2.3 7a. Z.598 345 . 820 a. T9.eae 3.588 345 28w a.
513 75892  3.38@ 345,888 @.135 8. 73, 3588 345848 @, 73.888  3.388 345808 @
515 588 6.3@@  325.80@ @.342 @ 118, 5.508 315040 @, 218.508  6.3@@  :25.90@  O.
TEL .ea2 2.58@ a5 gee 8.382 2.2 I.588 345 . 820 a. 61 .82 2.588 345 28w a.
535 218.500  6.30@  3D5.20@  @.1%8 0.2 £.588  315.090 @, 218.502  6.3@@  325.@0@ 9.2
TEE .588  7.0E@  :I5.80@ @.257 @. 7.e88  325.848 @. 219.588  7.8@@  :I5.98@ @.
135 222.508  5.3@@  325.808 @.233 0.2 £.508  315.04@ @, 2z2.588  5.3@@  3I5.98@ @.
505 218.500  6.38@  325.90@ Q.13 0.2 £.588  315.090 @, 218.508  6.3@@ 5808 @
187 .B@2  4.3@@  345.808  @.237 @. 4.508  345.000 @, B4.808 4 45.008 @
188 808  4.3@@  345.808 @.252 . 4.508  345.040 @, B4.808 & 45.808 @
311 7.eae 3.02@ a5 gee e.1sa a. Z.gee 345 . 820 a. T7.eae 3.880 345 28w 2
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SACS WE1 SELECTs
YETAGLE| PLATFORM

KE o=
DATE I13-MAR-2R15 TIME BB:38:33 IO PAGE 1123

TTI0OINT cam SUMMARY T 7
{LNITY CHECK ORDER)
TETEETEEEEIEEEET BRIGINAL TTTTTTRTEEEEEEEEes TEEEETTEITTT LDAD DESDEN TTTTTTTEITE TEPEETETT STREMGTH DESIGH TTTTTTTTTT
LoaD STRH L3ap STRH
JOINT DIAMETER THICK YLD STRS u uc £5 uc

ETER THILKHNESS YLD ETRS uc DIAMETER THIC
(e

(=20 (c [T CH] Hz) {cm) (o)

77.808  3.08@0  345.808 @. 8.z7a 3808  345.880 @.188 77.808  3.980 aea @
221.58@  B.3@@  325.808 0. 2. 188 £.598  315.88@ @.271  I21.50@  E.3@9 aea  o.
213.588  7.98@  325.@@8  O. 2185 7.888  325.888@ @.271  Z13.504  7.0@0 .88 a.

E0.200  2.900  345.808 9. 2.271 4.808  345.080 @9.134 Ee.B0@  2.080 -1

E0.200  2.989  345.808 @. 8.271 4,808  345.880 @.133 Ee.B0@  2.988 @88 @
221.58@  B.3@@  325.808 0. 9.188  1I2.5@@  §.508  315.99@ @.2808  220.50@  5.3@@ -1
22z.508  B.3@@  325.@@@  O. 8. 2zz.5@@  £.59@  325.88@ @.219  222.508  E.3@9 .ae8 @

B4.200  2.300  345.008 Q. 9.z21 24.90¢ 4,508 345.099 9. 262 B4.809  2.3@0  345.488 @

B4.800  2.3@9  345.808  @. B.z22 E4.98¢ 4,508  345.880 @.259 B4.B0@  2.380  345.488 @
181.382  6.989 345808 0.2 8.191  182.38@  £.80@  345.890 @.245  182.96@  6.089 345808 9.

B1.888 .58  345.808 @. 8.242 51.98¢  2.588  345.880 9.8 61.898 .38  345.488 @

61.800 .38  345.808 O. 9.242 £1.98¢  2.508  345.890 9.@5% 61.88@  2.3@0  345.90@ O.
18I 982 &.080 a5 gee 2.2 8.131 182.9e8 [ 345 .20 2.4z 182 .92 6.028 3i5 28w a.
213.588  7.08@  325.@@8 0. R.221 7.898  325.88@ @.232  213.50  7.0@0  325.888 @

S@.E2@ Z.858 a5 gee a. 2. .8se 345 .20 2.122 5g.80@ 2.858 3i5 28w a

50.E00 .35 345.800 @, 2. B3R 345.090  9.124 5e.E@@  2.85@  345.988 @

S@.E2@ Z.858 a5 gee a. 2. .8se 345 .20 a.a99 5g.80@ 2.858 3i5 28w a

50.E00 .35 345.800 @, 2. B3R 345.090  9.124 5e.E®  2.850  345.908 9.2
I12. 582 7.0g@ Z25._ 882 a. 2. 7.2o2 3I15.280 a.137 219 .588 T.028 325. 289 a.

.ee2  3.080  345.80@ 0. R.2 B8R 345.090  9.@893 61.80@  3.080  345.908 O.
.eag 3.080 a5 gee a. 8.z .eee 345 .20 a.a91 61.20% 3.089 3i5 28w a.
.ee2  3.080  345.80@ 0. R.2 8GR 345.090 9.113 61.80@  3.080  345.908 O.
-1~ 7.0g@ Z25._ 882 a. 8.z T.eee 3I15.280 a.129 219 .588 T.028 325. 289 a.
588  7.0e@  3I25.@@@  O. 2. 8GR  325.899 9.16@  I13.58@  7.0@@  325.90@ @
-1~ 7.0g@ Z25._ 882 a. 2. 7.eee 3I15.280 23.158 219 .588 T.028 325. 289 e.2
388 5.98@  3I45.808 0.2 2. 5.008  345.880 9.209  182.989  5.08@  345.90@ O.
-1 7.080 325.892 a. 2. T.e0 325.990 a.zes I19.58% T.029 325.90% 2.
.588  7.9e@  325.@@@  O. 8. 7.888  325.88@ @.287  I13.58  7.9@@  325.98@ O.
.ea 2.580 3a5.892 a. 2. z.508 345.920 2.838 TE.gow 3.589 345 90w 2.2
888 3.38@  345.@@@ 0. 8. 3.508  345.880 @.834 TE.B®8@  3.380  345.988 9.2
-] &.080 3a5.892 a. 2. E.202 345.920 2.19s 1B82.99% 6.099 345 90w 2.
.588  7.9e@  325.@@@  O. 8. 7.888  325.88@ @.194  I13.58  T.9@@  325.98@ O.
-] &.080 3a5.892 a. 2. .eee 345.920 2.183 1B82.99% 6.099 345 90w 2.
388  G.98@  345.8@@ 0. 8. B@B  345.880 9.155  181.999  6.00@  345.908 O.
-] &.080 3a5.892 a. 2.131 182.9e9 .eee 345.920 2.113 1B82.99% 6.099 345 90w 2.
388  G.98@  345.8@8 0. 2.151  1s2.389 B@B  345.880 9.835  151.999  6.089  345.988 O.
588  7.98@  325.@08  O. 2.158  213.:589 .B@@  3II5.89@ 9.179  I19.58@  7.0@@  325.98@  O.
.588  7.98@  325.8@@ ©.111 @.167  219.58¢  7.@@@  325.88@ 9.111  I13.58  7.0@@  325.98@ O.
882 2.980  345.808 0.82F 9.159 £2.98¢ 4,808  345.099 9.423 E2.@@@  4.089  345.90@ O,
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APPENDIX- 8: Pile Maximum Unity Check Summary

SACS WEl SELECTseries 2 L3 Ic=

DATE Z3-MAR-I916 TIME @8:37:48 PSI PAGE 298

YETAELEl PLATFORM INPLA

YETAGUN PLATFORM IFNFLACE AMNALYSIZS

TTT PILE HMAXIWMUM UNITY CHECEK 5 T
PILEHEAD FORCES % 7 PILEHEAD DISPLAL TS < * STRESSES AT MAX. UMITY CHECK *~
LATERAL MOMENT ANTIAL LATERAL ROTATION DEFTH AMIAL FEY FE SHEAR COME.
KN ERI-M (=] o A M eemessemsssseseeee L L
181 P21 N-] 1.52 9.38 B BSa539 4.8 -38.35 B.3E 9.1z 1. @.237
N-] 1.48 1.34  @po@ellln 16.1 -3B.28 11.52 -2.11 a. @.238
-3 1.41 1.3% 2 gellde 1.1 -3E.:@ 11.85 -8 @5 a. a.232
.7 1.56 1.73  poeelesd 1.1 -42.53 14.28 B.23 a. @263
.4 1.78 z.29 e gelgal e.@ -41.:23 33.27 Iz s S. 2.388
.8 1.7 F3 B_BaEas2 @  -41.67 35.@7 2462 S. &.312
.1 1. 2 8. gaaazl e.@ -42.1g 2E.91 23.98 E. @.318
-3 z.@9 z 2. e.@ -47.32 52.35 B.2Z 7. a.371
4 Z. 3. e. e.a -11.83 8. @.388
-] . 3. a. 16.1 B.7a a. @385
.9 I. z 2. 1e.1 8.3z a. @.358
N ] 1. 2 e. 16.1 .33 a. @314
4 1. 2. a. 16.1 -8 ] a. @288
T 1. 1. B Bgleas 16.1 B.13 a. @.178
1. 2. . edlese 16.1 -8.38 1. a.217
1. El 2_gazeas 1e.1 -2 a4 a. @.184
1. 3. e. 16.1 -B.85 1. @.227
1. 3. a. 16.1 -g.ad 1. @.273
1. LN 2. e.a ELE B. a.278
1. &, e. e.a 29.37 8. a. 285
4. a. e E.18 18. @342
z. 5. e. 16.1 e.51 a. 8. 381
.- ] 2.7 5. 8. 21331 16.1 1] a. @.37%
5 I <. 2_gel7se 1.1 -E8.28 ~-3E.5E 8.3z a. a.329
N-] 1. 3. e.e&lE1y 16.1 -29.94 g.5a a. |.276
N -] 1. 3. B.B1583 16.1 -29.88 e.s1 a. a.27@
183 FZ1 &6 4181.5 1.33 8.27  B.EdRERY 4.8 -32.38 11,54 1. @124
&7 12B4.8 1.1 1.3  @.@ellzz 16.1 -16.71 -2.14 a. @.178
EB 14185 1.1 1.48 e gellae 16.1 -I6.65 -2.11 a. 8.177
== 3691.9 1.12 1.3 B.ee1138 1l6.1 -23.73 B.22 a. @.13%
T EB71.1 1.32 2. B.ge1217 16.1 -35.83 -8.28 a. @242
71 1.33 Z. e.ge1217 16.1 -35.64 -84 a. @247
T2 TIEZ. 6 1.3% 2. B.B&1135 1.1 -37.6E -8.21 a. @.253
73 11581.@ 1.87 z 2. 2eag12 e.@ -43.Ie 19,53 7 2.358
T2 147715 I.a4 3. e. e.g -5.33 . @245
75 147182 3. a. e -7.23 . At
76 11717.9 N 2. e.a - a.se4
77 lalaz.1 I.e@ 2. e. e.a &. @345
78 SEII. 4 1.87 2.27 a. e E. @.338
™ Izaz. I 1.18 1.31 2. 1e.1 e.7 2.1as
= 965.1 1.12 .21 B 16.1 a. @13
21 4832 .4 8.58 3.38 p.EelBZE 16.1 a. @.132
&z 43858 8.7 3.2%  B.B@1372 16.1 a. @.155
&3 T531.8 1.14 3.67  B.BR2eT3 16.1 1. @.281
=2 FI9E. I 1.19 .78 2 gazes3 1e.1 1. a.2e7
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SACS VEL SELECTseries 2 .7 KK =
YETAGLR PLATFORM INPLACE AMALYSIS DATE I2-MAR-281& TIME @3:37:48 PEI PAGE 283

YETAGUN PLATFORM INFLACE ANALYSIS

TTT PILE MAXIHMUM UNITY CHECK SUMHARY = *~°

PILE GRUF LOAD ~*7°"" PILEHEAD FORCES *°7"°"" = PILEHEAD DISPLACEMENTE ~ FEseSetesst STRESSES AT MAX. WMITY CHECK Tor=rr=swss=

7. cazE AXTAL LATERAL MOMENT ~ AXTAL LATERAL ROTATION DEFTH  AKTAL FEY F2z SHEAR  COME. UNITY

Kl KN KN-H ] ] RAD M mmmmemmemmmmeeas HHI mmmeemmseeee CHECK
1 2. gezes1 1E.1 -38.74  -2.@E a.
2 2.8@1375 8.4 BT 88 23 3% a.
E 2.8@1522 8.8 35.77 -7.3% a.
E 2.@@15532 8.8 24.82 -1e.7@ a.
2 . 2801458 8.8 TE.SE  -22.E0 Q.
138 E. 2.ee1514 1E.1 -3g.43  -2.18 a.
.23 %, B.@@1504 1E.1 -13.38 -2 .
148 FI1 1. B.38  ©.E@R4TT7 4.8 -1.34 1. Q.
1 1.38  @.eellzs 1E.1 11.34 8.7 ]
1 1.48  e.eel13s 1E.1 12.48 8.7 ]
7 1 1. 2.801131 1E.1 15.17 2. L]
4 1. 2. 2801833 1E.1 18.52 2. a.
N 2. 2.@e1221 1.1 -18.72 2. a.
& 1. 2. 2.ge18ss 1E.1 -15. 88 e. Q.
2o 2. 2. geeEsz 6.1 -21.83 8. a.
72 ES 2.891133 1E.1 -28.35 2. L]
ER- ES B. 001146 1E.1 -28.51 2. ]
- ES 2.@eassy 1.1 -24 88 2. a.
8z 2. 2 22878 6.1 -28.32 8. a.
8z 2. 8. 883711 6.1 -13 84 8. a.
2.8 1. 1. 8.@eaazs 1E.1 11.33 2. a.
B 2. 8801627 1E.1 1.3 1. a.
ER-N ES 2. eeze1e 1E.1 28.22 e. a.
5 8. ES 8.@e1522 6.1 2555 8.7 a.
8 1. a. 2.@@1854 6.1 2318 8. a.
1 1. 4. 2.@018332 1E.1 23.239 2. a.
N 4. 8.@@1812 1E.1 23.39 2. ]
.2 1. 4. 2.ee1ars 1E.1 .83 -31.8% e. a.
-5 2. gezese 1E.1 .88 -25.71 e. a.
B 3. 8. @@285E 1E.1 5 -45.38 2. a.
-] 2.80172E 1E.1 B8 -33.28 2. a.
2 8. 801343 1E.1 (B4 -33.3% e. Q.
2. 8. 801482 1E.1 .63 -3I.22 e. Q.
183 P31 4 1.9 8.@ea532 48 -38.12  -e.7e a.
- N 8.eeasad 2.8 -3E.84 -37.38 a.
4 1. 1.38 e 2.8 -33.31 -39.83 Q.
21 ESEER 2.8 -43.75 -34.58 a.
- .48 B 2.8 -25.81 -55.38 .
- .58 @ 2.9 -25.33 -55.83 ]
4 2. .48 B 2.8 -45.37 -55.83 a.
R .88 E. 2.8 -33.22 1.3 Q.
=& 1 .28 8. 1.1 -25.43 -18. 86 a.
N 2.14 B 1E.1 -1B.86 -17.85 .
2.4 8. 1.61 B 1E.1 -I2.34 -13.57 a.
- N 1.38 & 1E.1 -13.78 -11.71 a.
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SACS WBi SELECTseries

YETAELRl PLATFORM INFLAL

FILE GRUP LD&D

CAZE

aT.

1@l FE1

145 P21

(=3

YETAGUIN

MHAXIHN

PLATFORM IFNPLACE ANALYSIS

u

TEESS® PILEHEAD FORCES *=++=+=

AXIAL

KN

-52
.Ta

.13
.14
L8

-8l

-]
.51

LATERAL

KN

LB4.
BEE.

148765

1788.

2168

2628
2832,

JE48.

2@881.85

1431,

1418

11812

1198,
1188&..

B3
Z.38
.32
.35
N

MOMENT

KM-H

[

B i

S e

-

"

R

mmom

Won

Sh o b b

Mmou

AETAL
(o]

ITY CHECE 5
= PILEHEAD DISPLAL HTS =
LATERAL ROTATION
oM RAD
1.3z e egaleze
1.72 g eales3
3.82 p.BR1259
3.8 @.2@l1e4d
4.E1 g gal1s542
T E.e@l154a
B.@a1533
@.eel1s13
4. B.B@1256
3. e.gaz1le
3. B.@a2119
ER 8. e@lBs2
3. 2_gel1ves
3. g.e@17al
B_eaas7Ta
B.B@8E31
e.gaagle
I. g.galeal
3. e.e@1esy
3. g.e@le4E
EN g.ealexs
1.7 8. BBBElE
Z. e.e@leas
Z. g.e@le4l
1. g.ea1esy
1. B_B@1eTE
1. e.e@lesl
1. g.e@1ezs
I g.galzee
3. e.2@1717
4. B.ee1853
= g.eal18s1
g._gals4e
B.ee1923
4.23  p.e@1IRE
4.211 2. ge1v=a
4.12 & B@l1E4E
3.21 p.ee1BXY
3.12  @.eelEsa
Z.e9 8. B@1ETY
8.97 p.eapazl
I.58 g.eaaisy
I.57 2_eea87E3
3.4 poE@@Is3
3.41  g.eel1za

N N ]

R b b b

L N e N N )

Bk
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DATE I3-MAR-IR1E

UMHARY

FErESSeeeSt STRESSES AT MAX. UNITY CHECK
FEY

DEFTH

[ T L

[ T e T R N Y LA L T

[ ]

AxIaL

-23.
=13,

.38
. BB
.18
@5
L33

.83
-]
- -]
.69

-88
|3
-63
a2
7.43

FEZ

SHEAR

9@
N
-

-
N N R N

.
a.
a.
a.
8.
a.

W

m oW

TIME @8-37:48 FSI PAGE

o=

ze@

cor

-lea.
-les.

-58

-a8.
-3E8.7

-51

iE.

UNITY
CHECK

R R RN Rl Gl W R R E M M G &

R

o
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SACS VBi SELECTseries

YETAGLEl PLATFORM INPLA

FILE GRUF LOAD
CASE

IT.

199 Ps2

&3

KE

YETAGUN PLATFORM IFNPLACE ANALYSIS

HAXIHMUM U

TEETTTT PILEHEAD FORCES “77 777~
LATERAL

AXT
KN

=-16717.
-12818
-12E12
~12528.
-1laEee
-1a7@2
~18E5E
-11455
~14398E.
~1534E.
-17337.
~1B539.
-18589.
-18341.
~18158.
-1aas3
=18722.
-7588.
-73598.
-7215.
-5@SE.
-14E88
~15383.
-187@1.

AL

KN

.71

-]

FMOMENT
KR-H

Y

i i
bbb

4
3.9
-]
y- ]
E.4
N ]
N -]

o

T PILEHEAD DISFLALE

ITY

CHECE 5

TS <

AXIAL LATERAL ROTATION

o

N N

N N N N A

B M b b b b R b b b e b e b e

o

[

CRTNN

I

N N ]

[TRTNTRT

B&
4z
Erd
EL]
ar

ERS
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RAD

2115
e@11za
eagEza
g@le=e
821121
ea11a7
B@less
e@lesy
eegaza
E€1111

B@1851
e@1see
eQ18sa
2e1315
B@1B58

e@gERs
E@g918
eegaza
g@lgae
e@lese

=L=h F
B@1351
eRlEaE
eel17s8
e@13s3
B@19s7
2@1341
E@1118
e@14z2
gelas7y
BR1EsT

u

DATE I3-MAR:

MHARY *

-2818

STRESSES AT MAX. WRITY CHECK “7 777777+
FEY

DEFTH AXTIAL

1E.
1E.
1E.
1E.
1&.
1E.
1E.
1&.
1E.
1E.
1&.
1E.
1E.
1E.
1E.
1&.

1E.
1&.
1E.
1E.

N T e

W W D W D - W @ W

-E3.

-B2.
a4l
-17.
-18.
-15.

-5

.57
.88

.79
N1
.74
.62
.7
.29
.12
=
.28
N1

.83

.38

-28.
=18
-13.
=14,
=12,
-11.
=3
N -]
N

-5
-38.
~3E.4
1a.
1z,
1z,
11.
-G.
~15.
=1E.
23,
~E54.
-55.
-E5.
~55.
-a5.

=15.
-25.2
~-2B.
-33.

FEZ

o=

TIME B@:37-48 FSI PAGE 321
SHESR  COMBE. WNITY
- emmmne e CHECK

-]
.82
.79
-32.

2.
-34.
-28.
212
-26.

35
28
58
a2

e

e.
e.
a.
e.
e.
a.
.
e.
e.
e.
e.
e.
e.
a.
e.
e.
a.
e.
e.
e.
.

L R N N )

@

W W 0 0N 0D W 0 e W W
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SACS Vel SELECTszrizs 2 b} KE IL=
YETAELEl PLATFORM INFLACE AMALYSIS DATE 23-MAR-2@1& TIME @@:37:28 PSI PAGE g2

YETAGUN PLATFORM INFLACE ANALYSIS

THFT PILE MAXINUM UNITY CHECE S5UH

HARY =%~

EDACES < < PILZHEAD DISFLACEMENTS = *° “=+ STRESSES AT MAX. UNITY CHSCK *= ==
aL MOMENT ~ AXIAL LATERAL ROTATION DEFTH  AxIAL EEY EE SHESR  COME. UNITY
(I o o RAD M e f semmmmme-es CHELK

9 2.37 B.e@1332 e.g 18.85 -122.38 EER
3 z.39 2_ea17s1 e 12.958 -123.82 @.3237

137 P2 1aE8@.6 1. 4 e eRavsa e.g &. a.

T .1 1. 3 . 8a11s4 15.8 a. @,

9.7 1. .2 2. ge11s3 15.8 a. 2.2

2.8 a. 1. 8821114 15.8 .7 -8

.5 8.7 1. . ealess 15.8 a. a.

.1 ] 1. . galesy 15.8 a. @,

a.79 1. e._ge1ele 15.8 a. -

1.1 a. . goasas 3.7 1. a.

1.68 4 . eRasse e.g E a.

-3 1.72 z 2._ge|ssl e & -

A 1.97 3. &_BdaEsa N ] 7. @,

.1 .88 3. e. e.g 8. a.

5 1.87 3. . e.g 5. B

-3 1.7 - . e a. -

.3 1. £ a. 15.8 1. -8

N -] a. 3 e.e@1Bs1 15.8 a. a.

N -] a. 3 e.e@1817 15.8 a. @,

.8 @ 3. &_ga1824 15.8 a. @,

.1 @ 3. a.ga18es 15.8 -5.28 28.83 -2.81 a. -8

7.9 a. 3. B.e@1751 15.8 -5.51 27.BE M- F3 a. @,

.4 a. 1. e.ea1ess 15.8 =-I2.52 -14.23 .37 a. @,

.2 1. 3. &.@a134a 15.9 -47.34 -25.68 -B.28 a. -8

.4 1.95 3. B.e@13s1 e -43.38 4748 25.1@ 7. a.

2 1.3% 4. B.8@1372 e -3@.a7 TB.35 13.3% 1@, @,

S I.6T7 S g gelasa @8 -53.77 BY._23 7.E4 Z. -

1.E7 8. @ala4z @@ -32.75 g7.31 E.2E . -8

145 P 5215.7 1.51 z. (- 15.3 =1 28.88 B.58 a. @,

TEgE.1 1.12 4 B_Baass2 15.9 28 13.2a  -@.28 a. a.

E318.3 1.1 4 a.galeal 15.9 .68 1921 -@.23 a. -8

4EE4. 8 1.81 1. . ea1ele 15.8 - | 15.52 -Ead a. @,

Iz48.8 1.8@ 1. . gglese 15.8 .E87 13.18 -B.83 a. @,

138&.8 1.81 1. 8. galese 15.8 .17 12.73 -g.@3 a. -8

1738.3 1.8:3 1. & galeas 15.8 .68 12.85 -@.ad &.57 -38.73 @.

Izaa.e 1.4 a. . edeasE 3.7 .74 B.57 11.31 1.B8 -45.86 @.

TIER.5 1.88 2.2 . BRRETS 15.3 .64 -17.5B -1.34 8.458 -85.17 @.

7 SIBE.E 1.92 . - Y 15,8 -43.21 -19.88 -1.3%8 @.45 -EE.46 @,

T& -18952.18 5743.8 I8 3. . ealeas 15.3 .83 -24.31 -1.53 8.43 -TE.13 @.
TF -18834.73 18552.5 1.82 3. . e@11sE 15.3 L= 27.27 1.a7 8.4z -TE.T3 @.35%
T8 -18733.72 18552 .4 .81 3. &_2a11sE 15.9 .22 27.29 145 8.4 -7E.54 @.357
T8 -15823.36 1a842.1 1.5 3. B.Ba1275 15.9 .23 28.38 e.ze @.41 -7R.31 @.237
&8 -12138.18 18214 8 1.28 3 £. 821475 15.3 . BE 29.17 -8.18 B.58 -82.52 @.I18
&l S5ES.T 8.82 3 . ealE43 15.3 .51 se.38 -B.53 8.45 -50.51 @.188
g2 B.ET 3.43 B.B@17EE 15.8 .26 28.29 8.11 @45 -44 25 @144
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SACS VEi SELECTszries 4 |

FILE GRUF LOWD

aT.

113 P2

117 ps2

YETAGUN

SEeSss* PILEHEAD FORCES == ===

CASE ANTAL LATERAL
Kl KN
23 -53EE.I5
24 -Z5EE.ET E
25 -57TE.34 4
26 -13236.48 .1
7 -IE183.51 .1
28 -IEERE.84 Bl
23 -11382.39 g
28 -IZ1E7.67 a
21 -1ze3E.39

o mw

s

W

0 ik

i

"

S o om o

HAXIHWUM U

= PILEHEAD DISPLALE

HITY

AXIAL
o

[ER )

D R e

T N N T

N

PLATFORM INPLACE AMALYSIS

CHECE 5

TS ~

LATERAL ROTATION
o ;

i

[

[y

Faw

3.
3

1.
(-
1.
1.
1.
3.
4.
4.

i b

[m

[

i

[T

RAD

ea18&7
B&1955
e@13z3
ea1ear
B3zl
ea1az2
ealesa
e@19&3
ed19&5

Moo ora e om e mom o

BRVESE
e@le3
aalese
eagace
egaeia
eagEle
BSETEE
E@a4sE
eauaTs
eaagay

eagE4l
81115
e@1558
Ba1B37
B&1718
edlel3
ea1553
B&1555
ealess
B@1B38
eal1Es8
ea1717
B@157E
ea1s48

R I R

eaaTEl
Ba8813
ea381l
eauTie
eag713
eaaTal
BBBES]
e@aass
e2gas1
eaass3

EE R
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DATE 23-MAR:

UMmmaRY T *°

TERwSSressT ETRESSES AT MAX. WMITY CHECK

DEFTH AXIAL FEY FEZ SHEAR
15.@ -15.28 28.29 B.25 a.
15.@ -15.37 28.62 e.za a.
152 822 a.
15.@ {1 a.
15.3 -g.aT a.
15.3 -B.68 a.
15.3 -1.28 a.
15.3 -1.48 a.
15.3 -1.& a.
e.a -4.74
e.@ 9.1
e.s 9.65 7
e.a 12.73 &.
15.3 -1.28 a.
15.3 -1.28 a.
15.3 -1.28 a.
3.7 -B.37 1.
15.@ B.27 a.
152 822 a.
15.@ -8.15 8.7
e.8 -IB.65 ~-31.52 -11.43 5.
e.d -I13.13 -33.14 -21.@@ s.
e.8 -33.76 -65.89 -5.54 a.
@@ -45.37 -63.31 11.14 1a.
e.@ -45.87 -68.39 la.53 1.7
15,3 -a2.51 34 @2 -1.21 a.
15,8 -32 68 3.2 -1.28 a.
15.3 -33.51 28.78 -1.24 a.
15.9 -32.3¢ 28.81 -1.1% a.
15.@ -13.88 -1E.59 gz a.
15.@ -13.34 -2E.B4 B.58 a.
15.@ -12.18 -IE.B4 N1 ] a.
15.8 -13.48 -24.95 .2z ]
e.a -IE.BE 42.88 26.59
e.s -I3.817 -23.56 -2E.5I
e.d -32.243 -23.33 -14.88
e.a 1.43
e.s 1.2
e.@ le.88
e.a 17.79
e.a 18.1@

e.@ 18.31
3.7 -11.21

15.@ e.gl

15.8 -13.26 ~-11.7E -@.Rs

-2818 TIME @B:37:45 PSI PAGE

o=

£k

UHITY
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SACS WEL SELECTseries 2
YETAGUN PLATFORM INPLA

(14 In=
DATE I3-MAR-2815 TIME &d: 48 PSI PAGE EL

YETAGUN PLATFORM INFLACE ANALYZIS

T*TT PILE MAXIHMUM UNITY CHECE SUHMMARY **~

FILE GRUF LDAD ~**=*=* PILEHEAD FORCES *=**°*" = PILEHMEAD DISFLACEMENTS ~ FEssSsseest STRESSES AT MAX. LRMITY CHECK == =sssesses
7. CASE  AMIAL LATERAL HOMENT ~ AXIAL LATERAL AOTATION DEFTH  AXIAL N FEI ~ SHEAR COME. UNITY
KN K HII-1 2] ™ RAD I e e [T L - B TR e CHELK
76 -Badg 24 3.8 8.7 e ealedy 15.8 a.
77 -8377.a7 -3 a. e_ealese 15.8 a.
T8 -BEE9.15 8 A B BE1B4E 8.8 a.
73 -15486.87 .8 L g 8.8 a.
22 -I9451.24 Ed z. e. .2 a.
81 -I1138.18 L] z. e. .2 a.
&2 -13237.87 & I, e. ee - a.
&3 -154589.3B g 1.7 8._eal154a 15.3 8.8 a.2
24 -15326.33 g 1 g.8@1534 15.9 8.84 a.
5 -15423.77 1 g.8@1523 15.9 8.82 a.
26 -5529.85 4 a7 2. B@1ess 15.8 8.4z a.
&7 493.71 5 2. 2.g@l1esa 15.8 2.11 a.
g8 551.83 & 2. e.ee17ie 15.8 .19 T 8.
3 -2114.12 - N g.8@1733 15.8 9.33 -31.85 @
8 -5136.18 I g.8@1E11 15.8 B.71 -44.54 @,
21 -5E3E.38 e @ 8. BE1EaT 15.8 0.76 -45.18 @.
1a7 Ps2 1275.95 E341.9 1. I 2._eal8sy e B, a.
-2 1.7 3. e.eal11s9 15.3 a. a.
- R g.8@11z8 15.9 8. a.
8 1.7 z. g.8@1e1s 15.9 8. 8.
1. z. 2. BBRERE 15.9 8. a.
1. 2. g.8@8773 15.9 8. a.
1. 2.2 e.eal7il 15.3 a 8.2
1. a. e eag3ava 3.7 k3 a.
a. 1.2 e_eagaTs 15.8 a. a.
] 1. 8. Ber1EaT 15.8 8. a.
] 1. 2. geegsl 15.8 8. a.
8. z g.8@8azd 15.9 o a.
8. 2. g.8@8a1d 15.9 8. a.
1. 3.7 e ea13dz ee B, a.
I, 4.7 e ea1T4: 15.3 a. a.
2. g.8@1934 15.9 8. a.
2. 4. g.8@1741 15.9 8. a.
z. 4. e.e@1532 15.9 e, a.
z. 4. e.e@1492 15.9 e, a.
1. 3. e_eal4as2 15.3 a. a.
1. 1 2. eagasl 15.8 a. a.
8. g.8@1E7e 15.8 8. a.
8. g.8@19e7 15.8 8. a.
8. g.8@1735 15.8 8. a.
2. 2.e91e14 .2 7 a.
2. e.eel1592 .2 7 a.
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APPENDIX -9: Pile Head Load Summary

SACS Va1 SZLECTierles & (vE5.7) 0 0=
YETAGUN PLATFORN TMILACE ANALVSIS OATE 23-MAR-2816 TIME &@:37:44 ¥SI Oadd 2

e SOIL MAXIHUN AXTIAL CAPACITY SUMNRARY *»* @

SILE OND  ##000nsss DILE So00sanst  Sossnssstnnsts COMDRESEION *#*900atanast  ossnnsstnnnntts TEHULION *oossrsrsrinnes

I PILEREAD WEIGHT P3h, CAPACITY Hax, CRITICAL CORDITION  CARACITY nax, CAITICAL CORDITION PMAXTIUM®
0.0, Tne. (INCL. WNT)  LOAD L02D LOAD SAFETY (IMCL. WT) LOAD 08D LOAD SAFETY URITY L02D
o™ o o " o o N CASE FacToR o o L8] CASE FaCToR CHECH CASE

181 PS1 212.40 0.5 2922,5 183,5 ~45760.7 -25833.5 .25833.5 &7 1.99 S)6es.3 2.8 8.0 o 200.00 8.87 74

183 PS1 233,40 6.58 2021.5 1005 407557 270144 -J7014.F BB 1.84  S3s@dd a0 0.0 S5 100.8@ [ 255 S

148 PS1 233,49 S.58 2022.5 1995 -40755.7 .)64p6.5 -26480.5 ES  1.89 S3sed.8 a.e L 66 100.80 0.1 75

103 P31 210,40 0.59 2922.5 199.0  -aETeR, 7 Q43751 -J45TH.1 B4 104 S)eRi 0.0 o 8 100.9¢ L L

181 F51 113.40 0,32 2922.5 189,53 497687 -22397.2 .22397.2 85 2.23 536853 ?.8 0.8 &5 1000 a7 n

346 PS1 3. 40 6.55 2021.5 108.5 -A0766.7 -22370.0 -23370.¢ B3 113 S3Es4d o8 0.6 &5 1.0 ew

100 PS2 113,88 5,32 26381 3.5 454741 -N2022 -TI201.2 91 114 43832 o.¢ 0.6 55 1000 ¢.8 78

137 P52 213,40 6,39 2038.1 93,5 -45473,% 101351 -IN39.0 M 157 asM,g e 2.9 82 L0000 ne 17

340 PS2 13,40 4.38 26381 §3.5 454748 2N87.7 JXBT.7 W 1.85 288322 6.8 6.6 65 100.00 8.8 73

119 PS2 213,40 6,59 20381 93,5 -45474,1 191791 -15478.1 &2 2,37 4382 2.8 9.0 5 100.00 L2%2 S T2

317 PS2 113,20 5,50 2638.1 93,5 4547401 211380 231382 31 215 43832 5518 551.3 && BS.S@ .75 &8

I6T FS2 213,49 0,32 20381 $3.5 -45474.1 -19996.% -15980.5 Bl 2.2 43§33 e 29 I .7 6
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