i
T

S

i

L

3

L
o

e

TR
D
R e

i

=

o i
o

SR
RS
e

S an

o

S

e
S

G

%

iE

L

Gy S

s

ok
o

SN

w

e
e

=



FRELIMINARY REPORT




> REGISTER OF SHIPPING. 1994
<HTS RESERVED.

.cept as permitted under current legislation
no part of this work may be photocopied,
stored in a retrieval system, published,
performed in public, adapted, broadcast,
transmitted, recorded or reproduced in any
form or by any means, without prior
permission of the copyright owner. Enquiries
should be directed to the above address.

TERMS AND CONDITIONS

In providing services, information or advice
neither Lioyd's Register of Shipping
{hereinafter referred to as LR’} nor any of its
officers, employees or agents warrants the
accuracy of any information or advice
supplied. Except as set out herein, neither LR
nor any of its officers, employees or agents {on
behalf of each of whom LR has agreed this
clause) shall be liable for any loss, damage or
expense whatever sustained by any person due
to any act, omission or error of whatsoever
nature and howsoever caused of LR, its
officers, employees or agents or due to any
inaccuracy of whatsoever nature and
howsoever caused in any information or
advice given in any way whatsoever by or on
behalf of LR, even if nzld to amount o a breach
of warranty. Nevertheiess, if any person, who
is party to the agreement pursuant to which LR
provides any service, uses LR's services or
relies on any information or advice given by or
on behalf of LR and suffers loss, damage or
expense thereby which is proved to have been
due to any negligent act, omission or error of
LR, its officers, employees or agents or any
neghgent inaccuracy in information or advice
given by or on behalf of LR, then LR will pay
compensation to such person for his proved
loss up to but not exceeding the amount of fee
(if any} charged by LK for that particular
service information or advice.

Lloyd’s Register Offchore Division is & part of
Licyd s Register of Shipping
71 Fenchurch Street London EC3M 485
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LR, its officers, employees or agents (on behalf
of each of whom this notice is given} shall be
unider no Hability or responsibility in
negligence or otherwise howsoever 1o any
person who is not a party to the agreement
with LR in respect of any information or advice
expressly or impliedly given by LR or in
respect of any act, omission or inaccuracy by

LR shall in no circumstanices be liable for
indirect or consequential loss or damage
(including but without limitation loss of profit,
1oss of contracts or loss of user) suffered or
incurred by any person resulting from any
failure by LR in the performance of its
cbligations in an agreement,
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INTRODUCTION
The purpose of the project is to estimate the deterministic and
probablistic collapse strengths of three selected existing fixed steel

platferms subject to wave and wind loading.

This preliminary report comprises three deterministic collapse analyses

of the lifted shallow water platform (see Section 3c of the proposed study
document dated May 1993). The first analysis begins with all members fully
effective whereas the second is performed with a leading diagonal

brace fully released at one end. The third analysis is carried ocut

with the same leading diagonal member restricted at end two to an
interaction ratioc of 0.75. A further analysis is almost complete in which

this leading diagonal member is restricted to 0.5 IR,

These analysis and others planned (some in progress) will show the effect

of undetected member failures (see Section 4 of Proposal Document}.




DESCRIPTION OF PLATFORM No 3 a LIFTED PLATFORM in SHALLOW WATER

This platform, located in the Scuthern North Sea, is & 6-leg welded

steel structure with ungrouted piles driven within the legs and two skirg
piles. The skirt piles are grouted into sleeves attached to the leg by
tubular members. The jacket has 4 horizontal braced levels and the deck is
supported above the jacket by unbraced legs stabbed into the tops of the

leg piles.

The structural idealisation of the structure 1s shown in Appendix A
(see Figures A 1 to A 18}. The complete finite element model including the
deck structure has 263 grids and 455 members. The environmental and other

criteria used in the static analysis are as foliows:-

Platform location: Southern MNorth Sea

i

Morison Coefficients: Cd 8.6 generally

it

0.7 Seabed to LAT { ie marine growth zone)
Cm = 2.0
Marine Growth: Account was taken of the marine growth accumulation by
increasing the radius of members within the following zones:
Seabed to just below the -8m level 50mm increase in radius

Just below the -8m level to LAT 100mm increase in radius

Corrosion Allowance: Structural thickness of members between el -3m
and el. +53.5m (LAT) is reduced by 12mm
Structural thickness of members at el + 6n

reduced by Emm.

Water Depth: 36.6m to LAT
Tidal Rise to MHWS 1.9m

Llm

t

Storm Surge

Water Depih Tolerance +-1.,0m




DESCRIPTION OF PLATFORM No 3 a LIFTED PLATFORM in SHALLOW WATER {cont}

Appurtenances:

Conductors:

Caissons:

Risers:

Anodes:

Foundation:

Caged ladder at deck legs Al, AZ, Cl, €2

Tep of jacket walkway between legs A2, B2

2 % (0.508m diameter

6 * 0.762m diameter

Termination

2% 0.610m diameter el, -12.0 m
2 * 0.610m diameter el., -12.0 nm
® 0.407m diameter el., -9.0 m

.610m diameter
.254m diameter
.060m diameter
.254m diameter
L060m diameter

bt ik e et et
* % ox o W
OO OO0

Drag coefficients below LAT factored by 1.08

to alliow for anodes

1.0m gilobal scour assumed




STATIC ANALYSIS

The static analysis consists of 8 storm cases 101-108 pilus a still water
case 109. Table 1 gives the detfails of these combined cases and Figure 1
shows the wave directions. Each storm combined case comprises a wave case
with change of bucyancy due to the wave action only, a sfill water case
having the same water depth with full buoyancy, deckloads, seif weight and

wind loading.

The members and joints are checked according to the AMERICAN PETROLEUM
Institute RPFZA 19 Edition COBE OF PRACTICE.
The members and joints with the 40 highest interaction ratics are presented

in Tables 2 and 3 respectively.

Waveloading directions

i?70
.<§D \Eiif <%> 230° <§D
(i) Y

O— ¢
Ay
0° S «
5 >
A
ou” a0° 130°




MDDE[ N&ME PEatform NQ 3 Lifted Platform in Shallow Water TABLE % SHEET 1
UKITS:  Length - m Force — kN
COMBINED tOAD CASE DEFINITIONS
b Factor | icadan case twtle I Factor I Set | Load Set ?atia
i
104 1,660 § { DEGREE STORM 1.00¢ 1 Stokes wave theory , PARTIAL BUQYANCY
Storm D=35.8/HT=17, 7/W0=0/C0=0/T1=13.5
1.000 16 ¢ STILL WATER CASE b= 35.80
1,000 11 DECKLOADS
1,000 12 g DEGREE STORM WINDLOAD
1.000 14 | JACKET WEIGHT
102 1000 500 DEGREL STORM 1.000 2 Stokes wave theory , PARTIAL BUOYANCY
Storm D=35 8/HT=17 7/W0=50/00=50/T1=13.5
1.000 14 STILL WATER CASE 0= 3580
1.000 11 DECKLOADS
1.0060 12 0 DEGREE STORM WINDLOAD
1.000 14 JACKET WEIGHT
6.770 12 90 DEGREE STORM WINDLOAD
]
1{in 1000 40 DEGREE STORM 1.060 3 Stokes wave theory , PARTIAL BUOYANCY
Storm D=35 . 8/HT=17 . 7/W0=00/00-90/T1=13.5
1.0G0 10 STILL WATER CASE 0 = 35 80
1,060 1t DECKLOADS
1.000 E 14 JACKET WEIGHT
1.008 E 13 90 DEGREE STORM WINDLODAD
L4 1,000 T30 GEGREE ST0RM 1,000 4 Stokes wave theory PARTIAL BUOYANCY
Starm D=35.8/HT=17 . 7/W0=130/00-130/TI=13.5
1.006¢ 18 STILL WATER CAST 0 = 5.80
1.000¢ 11 DECKLOADS
1.00¢ 14 JACKET WEIGHT
0.770 13 90 DEGREE STORM WINDLGAD
| -0.64¢ 12 0 DEGREE STORM WINDLOADR
b
Ik Loaan 160 DEGREE STORM 1.000 5 Stokes wave theory PARTIAL BUQYANCY
Storm D=35 8/HT=17.7/WG=1B0/00~180/T1=13.5
1.060 10 STI{L WATER CASE D = 35.80
1.000 i1 DECKLOADS
1.609 14 JACKET WEIGHT
-1.006 12 ( DEGREE STORM WINDLOAD
t 0o~ W(}’Q depth H? \fe’&}\m heigﬁi WO -~ Wave angle €0 - Current angle 11 - ’nfa\(e Per}nd
b e e T T T o 1 s s e S Sty e 1 T et . 81 A1 S e - 7 s e T T 7 T TR 7 T it A e o . e s e e . . . . A1 1 38 S 7 S T et e e e e 2rm 22




RODEL NAME: Platform No 3 Lifted Platform in Shellow Wat
lLength -

107

ne

LN

¢

175

Factor |

1,000

00

LGGD

3.060

er

m Foree ~ kN

COMBINED LOAD CASE DEFINITIONS

Loading case title

| Factor |

Water depth

Set

SHEET 2

; Load Set Title

230 DEGREE STORM 1,000 & | Stokes wave theory ., PARVIAL BUOYANCY
Storm D=36 B/HT=17.7/W0=230/00=230/T1=13 %
1.060 16 | STILL WATER CASE 6 = 35.80
1.000 11 GECKLOADS
1.069 14 JACKET WEIGHT
-0, 640 12 1 0 DEGREE STORM WINDLOAD
~0.770 13 | 80 DEGREE STORM WINDLGAD
770 DEGREE STORM 1.000 7 Stokes wave theory , PARTIAL BUOYANCY
Storm 0=35 . 8/HT=17 F/W0=270/00=270/T1=13.5
1.000 10 STILL WATER CASE @ = 35,80
1.000 11 JECKLOADS
1.008 14 JACKET WEIGHT
-1.000 13} 90 DEGREE STORM WINDLOAD
310 DEGREE STORM 1.008 # Stokes wave theory , PARTIAL BUCGYANCY
Storm D=35.8/H1=17,1/W0=316/C0=310/T1=13.5
1.000 1 STILL WATER CASE 8= 35.80
1.00¢ 11 | DECKLOADS
1.000 14 JACKET WEIGHT
-0.774 12 90 DEGREE STORM WINDLGAD
0.640 12 0 DEGREE STORM WINDLOAD
STILL WATER CASE 1.000¢ 9 STILL WATER CASE 8= 38,70
Operational 1.000 11 DECKLOADS
1.000 14 1 JACKET WEIGHT
HT - Wave height W0 - Wave angle €0 - Current angle TI -~ Wave Period




AISC Check Summary TABLE 2

MEMBER | STATION | CASE INTERACTION RATIO | C-T |
No. POSITION |  Ho. | FLAG |
230 .00 107 0.980 (c)

51 1.00 163 0.975 (cy
78 0.2% 101 6.955 (c)
315 1.00 103 0.950 (C
77 5.25 101 0.913 (c)
231 1.00 102 0.883 (C}
225 1.00 107 0.882 (¢}
€5 1,90 107 0.873 (cy
64 1.00 167 0.869 (c)
283 9.125 104 6.852 (cy
193 0.25 106 0.841 (c)
39 1.00 103 0.806 (C}
88 0.60 162 6.799 (c)
87 6.00 108 0.796 (c)
123 .00 106 0.794 (C)
153 1.00 103 0.791 (c)
71 0.25 10% 0.788 (c)
192 .25 104 0.782 (cy
3531 .00 101 0.764 (C)
56 0.00 103 0.763 (c)
12 6.75 103 0.762 (C)
11 1.00 103 0.753 (c)
70 0.25 105 0.753 (c)
151 1.00 103 0.745 (c)y
284 1.69 104 0.722 (C)
142 0.25 102 0.710 (C)
41 0.50 107 0.709 (c)
224 1,00 163 0.708 (€}
74 0.25 103 0.707 (¢)
148 0.80 143 0.703 (c)
57 0.00 183 0.698 (c)
152 1.00 107 0.694 (C)
249 G.25 107 0.673 (c)
55 g.25 103 0.673 (C)
273 1.00 163 0.673 (c)
42 0.75 167 0.667 (c)
244 1.00 108 0.665 (c)
263 0.75 107 0.664 (c)
24 1.00 103 0.654 (C)
172 0.7% 103 0.650 (c)




API Check Summary : 19th Edition Resuits. TABLE 3

| JOINT | BRACE | CASE | CLASSIFICATION | INTERACTION RATIO
|  NG. NO. NO. | 3K | gx | s¥Tr | BENDING ! OVERALL
161 282 | 108 6.0 6.0 106.80 0.425% 0.994
154 275 1 102 0.0 0.0 100.0 0.376 0.921
148 241 1c8 0.0 0.0 100.0 0.731 0.904
89 18 1G1 ; 64.4 6.4 28.2 $4.003 0.829
a7 a8 142 0.0 0.0 10G.¢ 5.%02 0.762
10 64 107 30.5 6.0 69.5 g.001 0.725
146 172 143 71.4 0.0 26.6 0.009 0.715%
37 52 103 0.0 0.0 100.0 0.345 0.681
40 52 163 6.0 0.0 1006.C 0.375 0.664
36 47 161 0.0 1.6 98.4 0.378 0.645
135 171 147 71.9 0.0 28.% 0.0802 4.640
32 74 103 16.2 0.0 63.8 0.001 0.611
89 71 105 | 95.4 0.9 4.6 8,002 0.603
93 30 107 74.9 0.0 25.1 4.005 0.571
187 263 107 22.5 0.0 77.5 0.009 0.560
64 89 167 82.4 0.0 17.6 0.003 0.555
160 281 108 0.0 0.0 190.0 g.209 0.554
89 165 101 i1086.0 0.0 0.0 4.00} 0.553
14 71 105 34.3 0.9 65.7 0.000 0.551
155 276 102 8.0 0.0 100.0 0.214 0.537
186 256 103 20.9 0.0 79,1 0.0803 0.534
10 G 105 | 34.6 0.0 65.4 0. 000 0.527
89 159 105 1100.0 0.0 0.0 $.000 0.519
87 74 103 74.4 0.0 25.6 a.001 0.505%
87 77 101 § 1.1  7.% 31.3 0.001 0.503
146 263 107 [180.0 0.0 0.0 0.002 0.501
162 249 147 50.2 0.0 49.8 0.0806 3.492
i1 45 107 0.0 99.9 0.1 0.006 0.483
48 87 108 0.0 0.0 100.0 0.11% 0.478
49 88 102 6.0 4.0 100.0 0.09%6 0.472
135 256 163 |100.0 G.0 0.0 0.008 0.471
46 60 108 0.0 0.0 100.0 0.009 0.456
36 53 107 0.0 36.3 63.7 0.153 0.452
134 230 107 25.3 74,7 0.0 0.093 0.449
39 65 167 | 33.1  B.0 66.9 0.002 0.445
188 315 103 10.¢ 89.1 0.0 G.042 0.443
17 61 102 0.0 0.0 100.8 0.004 0.438
32 44 101 0.0 0.0 100.0 0.032 0.43%
30 43 161 0.0 &.,0 100.0 | 0.030 0.432 .
42 78 161 | 36.2 0.0 €9.8 ! 0.001 0.430




GENERAL METHODS OF ANALYSIS
The strength reguirements in the existing design codes for offshore
platferms are component based and take no account of the redundancy
of the design. The codes are also deterministic, with characteristic
values and factors of safety being included to allow for the uncertainity

cf the design procedure.

Two separate analyses will be undertaken in this particular study. The
first part investigates the reserve of strength existing in platforms due
to the robustness of the design and the second part replaces the safety
factars and characteristic values by statistical distributions in order

to estimate the stochastic strength of the design.

The strengths of members and joints in the non-linear collapse analyses
will be given by the component strength formulae existing in the API 19th
Edition code. The same dummy pile properties will be used throughout the
analysis. Load redistribution due to increased wave and wind contributions
necessitates yielding aiong appropriate load paths of critical members to
maintain the mewber or joint on the strength failure boundary. Since both
the design code component strength requirement and the non-linear collapse
analyses are based on the same member and jointM;;rength formulae a
comparison of the results will give a meaningful indicaticen of the
robustness of the design., Additicnal non-linear collapse analyses will

be undertaken with chosen critical members assumed damaged in order to

further investigate the safety of design.

An assessment of the stochastic strength of the structure willi be

made using LR's Level 3 Rellability Analysis Pregram. The distributicn

of the member strength uvtilisation in critical zones cobtained from the
non-linear collapse analyses willi be used in conjunction with the existing

statistical data on member strength formula to obtain this resultb.




RESULTS OF THE DETERMINISTIC COLLAPSE ANALYSES

Combined case 108 with a wave and wind angle of 310 degrees { see Figure 1)
was chosen for the collapse analysis since this case resulted in the
highest interaction ratio ({see Table 3). Figure 2 is a plot of the

undeformed structure and deformed structure due te combined loading case 108.
The choser critical member assumed damaged is member 65 a leading

diagonal member on ROW A see Appendix A

the following deterministic collapse analyses have been performed with

a) all members effective
b} member 65 completely released at end 1 ie node 39
¢} member 6% with yielding set to give an interacticn ratio of 0.75

at end Z ie node 53.
and the results of these are presented in the next three sections.

The analyses were terminated when a leg member reached an interaction

ratio of approrimately unity.
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a) Resuits of collapse analysis with all members effective

ii}

iii)

iv)

v)

Figure a.l: the lines and arrows in red indicate the axial ang
moments yleld paths respectively.

An arrow indicates that a bending moment has reached yield at the
member end. It does not differentiate between rotation about member

lecal y er z or both, This information is available in Table a.l

Taple &.1 lists the displacements and forces along the Yield Paths
at member ends. Appendix B gives the member local y axis thus
identifying the bending moments ROTY AND ROTZ. (Member local x

direction is always along the length of the member).

Plots of undeformed and deformed structure at varying factors of
yiog

FPigure a.2: wave and wind loading * 1.2
Figure a.3: " " " x 1.55
Figure a.4: " " u « 1.7%
Figure a.5: " " f x 2.245

The deformations have been magnified by 40

Table a.Z: Member strength result at wave and wind * 2.245

Table a.3: Joint strength result at wave and wind * 2.245 .
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***x agqainst stress indicates accuracy

MODEL NAME: UMZPSI 13

Date:

13-DEC-33

- DAMAGED STRUCTURE STRESS ANALYSIS -

Details of damage in file name:‘TBB
Loading from Combination lcad file name: TEVFD
3110 DEGREE EXTREME STORM ~ WAVE & WIND * 2.745

Card title:

DISPLACEMENTS AND FORCES ALOKG YIELD PATHS AT MEMBER ENDS

Table a.l
Page 1 of 3

of 5 sig figs not obtained

#%%x against deflections indicates that plastic yielding direction is suspect

& &k

Member Node

No

441
282
282
282
225

17

a7
239
2390

152
152
152

41

41

11
144
144
144

54
279
219
172
1732
249
749

No

148
161
1&L
i73
129

39

48
134
134

nof

ROTY
DISPX
ROTY
ROTY
ROTZ
DISPX
ROTZ
DISPX
ROTZ
ROTZ
DISPX
ROTY
ROTZ
ROTY
ROTZ
DISPX
ROTY
ROTY
ROTZ
ROTY
ROTY
DISPX
ROTY
ROTY
ROTY
ROTY
ROTY
ROTZ
ROTZ
DISPX
ROTY
ROTZ
DISPX
ROTY
ROTE
RGTY
ROTZ
DISPX
ROTY
ROTY
DISPX
ROTY
ROTY
ROTZ
ROTY
ROTY
DIBPX
2OTY
DISPH
ROTY

Displacement or rotation

Joint

0.2707E-01
0.3967E-01
0.3160E-02
0.2005E-02
-0.B645E~02
-0.9303E-01
-0.1465E-01
0.4423E+00
8.4505E-02
-0.3295E-02
~0.1271E+00
-0.1534E-01
-0.2204E~02
-0.1471E-01
4.8256E-02
-0.4B60E-01
0.5024E-02
0.4443E-02
-0.9743E-02
0.4672E-02
§.5277E-02
~3.1390E+00
-0.1661E-01
-8.1438E-01
0.45462E-02
0.4154E-02
-0.10C4E-01
-0.6149E-02
0.2707E-01
-0.1437E+00C
~0.1551E-01
~0.7864E-02
-0.2992E+00
~0.1613E-01
-0.2908E~02
-0.1016E-01
0.3653E-03
~0.1272E+00
~0,1559E-G1
0.8812E-03
~0.35498+400
~0.1613E-01
0.1572E-072
-0, 949 3E-02
§.1825E-02
0.11948-02
§.2%408+00
~6,13Z7E-01
-, 4LZ2BE+DO

~0.10418~-01

Member end

0.3217E-01
0.27717E~-01
~0.8024E-02
-0.5827E-03
~-0.2024E-02
~0.1344E+00
-0.1314E-01
0.4127E+0C
0.1124E-01
G.1289E-01
~-G.3013E+00
-0.878BE-Q2
~8.4716E-02
0,2042E~-02
0.1184E-02
~0.8819E-0G1
0.426GE~02
0.26198-42
~-0.7048E-02
-0.2349E-02
~0.4810E~03
~0.3133E+50
~0.62B6E~-02
-0.2307E-02
-0.1925E-G2
~0.14558-03
0.6272E-02
~-0.3013E-01
~03.2431E-01
~0.1539E4+00
0.5367E~03
~0.3437E-02
-0,4928E+00
~0.4731E~02
~0.5295E~02
~-0.195%E~-03
0.2191E-02
~(.1346E+408
-3,4964E-02
~-0.3346E-02
~8.31TT5E+00
3.2051E~02
G.48B6E-QZ
~G.8101E-02
~3.2783E-0Q2
0.43508E-03
0.4660E+00
0.55274F~02
~G.5592E+G0
~0.3608E-G2

Required

.1450E+03
-3.9300E+03
G.213CE+Q2
~-0.5708E+03
0.15008+02
-0, 7T010E+04
0.3276E+04
~0.1370E+04
0.5400E+02
-3.3000E+02
~-3.BO040E+04
~0.5458E+03
-0,4000E+03
0.1500E+03
0.1700E+03
~0.5960E+04
0.0000E+00
~-0.3000E+03
~8,1608E403
0.1860E+03
-0.1933E+03
-0.9505E+04
-0.2140E+03
0.1800E+03
G.1950E+03
~3.2000E+03
~3.2508GE+03
~8.2620E+03
§,36B0E+03
-0.3560E+04
0.4000E+02
0.3800E+02
~0.6372E+04
0.0000E+0D
~-0.2000E+03
0.1400E+03
~0.TS500E+Q2
~0.3550E+04
-4.,2008E+02
-3, 2000E4+02
~(.,2630E+64
~0.1300E+83
0,70G0E+02
-0, T640E+63
G.1760E+43
-0.,1988E+83
G.8i00E+04
0.310008+0%
~0.5%10E+04
0. 50008+03

Force or Moment

Achieved

~0.

.1450E+03

9300E+03

L2130E+02
.5700E+03

1500E+02

.7010E+04
.3276E+04
L1370E+04

5400E+02

L 3000E+G2
.B040E+04
.5450E+03
.4000E+03

1500E+03
17C0E+03

.5960E+04
L17BBE-Q4***
.3000E+03
.1600E+03
.1BEQE+03
.1933E+03
.9505E+04
.2140E+03
.1B80UE+03
.1950E+03
.2000E+03
. 2500E+03
L2620E+03
.368CE+03
.35608E+04
.40600E+02

3000E+02

LB6372E+04
L34TIE-Q3 R
L2000E+03
.1400E+03
.7500E+02
.3550E+04
L2000E402
LZ2000E+02
LZ630E+04
.1300E+03
L 7000E+02
LTE40E+D3
LIT60E+03
LI988E+03
LR1O0E+(G4
LLOaGE+G2
LASI0E+G4
L 50008493




** against stress indicates accuracy

14-DEC-83

MODEL NAME: UMZPS1 13 Date:

Details of damage in file name: TB88
Loading from Combination lead file name: T87$D

Card title:

DISPLACEMENTS AND FORCES ALONG YIELD PATHS AT MEMBER ENDS

310 DEGREE EXTREME S5TORM

~ DAMAGED STRUCTURE STRESS ANALYSIS -

Tabie a.l
Page 2 of 3

- WAVE & WIND * 2.245

of 5 sig figs not obtained

«*x* against deflecticns indicates that plastic yielding direction is suspect

* & %k

* k%

* k%

Member Node

No

249
249
232
246
246
147

52

52

52

52

53

53
233
233
233
256
256
ile

74

74

14
151
151
151
151
231
231

70

70
227
263
263
263
263
263
173
318

57
159
159
329
324
278
320

12
259
3z8
164
180
266

No

99
162
132
is5¢
158

bof

ROTZ
ROTZ
DISPX
ROTY
ROTZ
DISPX
ROTY
ROTZ
ROTY
ROTZ
ROTY
ROT?Z
DISPX
ROTY
ROTZ
DISPX
ROTY
DISEX
DISPX
ROTY
ROTY
DISPX
ROTY
ROTY
ROTZ
ROTY
ROTY
ROTY
ROTZ
ROTY
pIsPX
ROTY
ROTZ
ROTY
ROTZ
ROTY
ROTY
ROTY
DISPX
ROTY
ROTY
ROTY
ROTY
ROTY
ROTY
ROTZ
ROTY
BOTY
HOTL
ROTY

Displacement or rotation

Joint Member end

-0.3426E-02 ~0.5186E-02
-0.26%1E-02 -0.5500E-03
0.1982E+400 §{.18588+00
-0.1305E-01 0.7884E-03
0.1210E~01 ©§.283%E-01
0.3401E+00 &.3126E+00
-0.7552E-02 ~{.5188E-0D2
-0.6951E~03 ~{.4429E-03
0.1377E-02 §.9235E-03
-0.,1427E~-02 -0.5626E-04
-0.5607E-02 -0.2661E~-02
~0.3625E-02 -0.5439E-02

0.20508+00 ©0,1950E+00
0.2851E-02 ©.2100E-02
0.1184E-01 0.8673E-02
0.4134E+00 0.5565E+00
-(.6956E-02 O0.7087E-02
0.4896E+00 (.4866E+00
0.1420E+00 0.2750E+00

-0.1551E~01 ~0.14038E-01
-0.1613E-01 -0.7334E-02
0.3356E400 0.4673E+00
~-0.1505E~01 ~0.4588E-02
-0.7340E-02 ~-0.5625E~03
0.2550E-02 O0.11Z0E-02
~0.1760E-02 -0.115%9E-01
0.3251E-01 0.112%8E-~01
0.3778E~02 (.3451E-02
-0.1064E-01 -0.4639E-02
-0.1252E-01 -0.1957E-02
~-0.4077E+00 -0.6007E+00
-0.,1327E-01 -0.8168E-02
~0.2372E~02 -0.7335E-02
-0.9411E-02 0.382%E-02
0,5271E-02 0.5762E~-02
~3.1041E-01 0.176BE-02
~-0.6956E-02 {.Z627E-02
-8.1559E~01 ~-90.9768E-02
-0.1058E+00 -G.1101E+00
0.4443E-02 0.4224E-02
-0.9411E-02 -0.5467E-02
-8, 2081E~02 ~-§,3220E-02
§.4900E-04 -0.125%E-02
-0.7520E-02 -0.4292E-02
§.1738E-01 ©.1570E-01
~3.,5887E-G2 -(.4215E-02
~0.9677E-02 ~0.7862E-02
0.243%FE-02 -0.1040E-02
.14428-02 G.18%8E-02
-0.7191E-02 -0.68%2E-G2

Force or Moment
Achieved

Required

-G.
-0,
-0,

0.
-0.
-0,
-0.

0.
-0.
~0.
-0,

G.
-3,

10COE+83
4800E+G3
4220E+04
2000E+03
4530E+03
T450E+03
1067E+03
1300E+G3
7680E+02
897CGE+02
12T72E+G3
1358E+63
3638E+404

.80C0E+Q2
. 0000E+0D

TO070E+04

.1900E+03

1000E+04

.1G84E+05
.12B88E+04

1360E+04

L1G85E+05
.GGUCE+QG
L4220E+03
.GOO0GE+GO
.9400E+03

93BCE+D3
385CE+03

.BOSLE+H2
L I000E404
.3780E404
LO0DOE+G0
LA000E+63
L4800E+83
L 20088402
. T860E+D03
LT100E+D]
L BO30E+403
.5488E+04
LA000E+02
L 1596E+04
LBBINE+03
CLOY92E+C3
L 1088E404
LB8317E+03
LATBOE+GS
L1494E+64
CI9GB0E4ES
.B3D0ELD3
L1645E404

=0,
-Q.
-0.

0.
-0.
-0.
=0,

G.
-Q.
g.

1000E+Q3
4B00E+03
4220F+04
2000E+03
4590E+03
T450E+03
1067E+43

L1300E403
. TEROE+Q2
.8970E402
.1272E+03
L1350E+403
.3E3BE+04
LBOBOE+O2
LI022E-G4*=*
L70708+04

1900E+03
100CE+04
1084E+05

L1288E4+04
.1360E+404
.1085E+405
L2144E-Q4x*xx
L 4220E+03
LAB41E-D4 xR
.9400E+03
L9380E+03
.3850E+03
.B958E+02
. 1000E+GA
.3780E+04
L5LI2E-04%%*
LAGDOEHCS
.4900E+03
L2000E+02
.78E0E+03
LTIO0E+HD3
LB030E+03
.5488E+04
LAQO0E+D2
.1596E404
L BES0E+O3
L1992E+03
.1088E+04
.B317E+403
VATROE4DZ
L 1493E+04
L I080E+03
LE300E+03
L1E4BE+GA




Table a.l
Page 3 of 3

MODEL NAME: UM2PS1l 13 Date: L14-DEC-93 Page Wo: 3 !
- DAMAGED STRUCTURE STRESS ANALYSIS -
petails of damage in file name: T8S8

Loading from Combination lcad file name: TB7SD
Card title: 310 DEGREE EXTREME STORM -~ WAVE & WIND * 2,245

DISPLACEMERTS AND FORCES ALONG YIELD PATHS AT MEMBER ENDS

*x* sgainst stress indicates accuracy of 5 sig figs not obtained
*** against deflections indicates that plastic yilelding direction is suspect

Member Node Dot Displacement or rotation Force or Moment
Ho No Joint Member end Required Achieved
145 89 ROTY ~0.1503E-01 -0.9219%E-02 0.2000E+403 0.2000E+03

312 183 ROTY -0.274BE-G3 -0.2142E-03 0,4840E+03 0.4840E+03



Figure a.2
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Flgure a.5
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AISC Check Summary TABLE a.2

MEMBER | STATION CASE INTERACTION RATIO | C-T
No. POSITION No. | FLAG
g 266 g.60 101 1.004 {(c)
teq ~-->» | 250 8.75 101 1.003 * (¢}
member 65 §.50 101 1,001 * {C}
256 5.50 101 1.00F « (1)
70 4.50 101 .00 * {T)
164 1.00 101 1.001 (T}
281 1.00 101 1.000 * {(Cy
173 8.25 101 1,000 (<}
78 0.50 101 1.008 * iC
233 $.50 101 1.008 * {(C}
232 0.50 101 1.000 * (cy
259 1.00 101 i.008 o+ {T}
279 1.00 101 1.000 * (T}
64 D.50 101 1.000 o+ (cy |
E 312 1,00 161 1.000 (ry |
151 0.50 101 1,000 (T} |
159 0.50 101 1.000 (C}
188 1.00 101 0.999 (c)
263 0.50 101 0.998 (C}
57 1.00 101 0.998 (T}
12 1.00 101 6.997 (T}
3 4,00 101 0.997 {7}
230 g.25 101 0.997 (¢}
282 1.00 101 0.996 iCy
158 0.50 101 0.995 {C)
249 8.75 151 0.9%4 {C)
152 0.50 101 0.993 (c)
145 0.75 141 0.992 (cy |
274 1.00 101 0.930 (T)
153 0.25 101 0.93%0 (T)
2806 g.00 101 0.988 ()
278 0.00 101 $.986 ()
244 0.00 101 §.985 (c)
77 8.50 101 0,985 (¢
329 1.00 101 0.984 {T)
144 0.25 101 G.983 (C)
320 1.00 101 0.982 (C}
74 1.06 101 0.979 (T}

MEMBER STRENGTH RESULTS FOR DAMAGED STRUCTURE
ENVIRONMENTAL LOADING * 2,245
ALL MEMBERS EFFECTIVE



API Check Summary : 19th Edition Resultis. TABLE a.3

JOINT | BRACE | CASE CLASSIFICATION | INTERACTION RATIO |
NO. | NO. 1 HO. %K | %X [ $¥T | BENDING | OVERALL !
158 | 279 141 0.8 0.0 100.6 0.924 1.005 *#
37 52 161 0.0 36.3 831.7 0.787 1.001 *=
157 278 101 0.0 0.0 100.0 $.993 1,000 *x
32 74 101 41.4 0.0 58.6 0.053 i.000 **
161 282 181 6.0 0.0 10G.0 0.021 0.999
36 53 161 0.6 0.0 1006.0 0.892 0.999
146 172 101 64.4 0.0 35.6 0.073 0.987
160 281 141 6.0 0.0 100.¢ 9.971 G.978
41 53 161 0.0 0.0 100.0 0.799 0.987
40 52 101 0.0 0.0 100.C 0.658 0.967
159 280 101 6.0 0.0 100.0 §5.915 3.95%5
89 71 161 78.7 0.0 20.3 0.609 0.927
10 70 ;101 46.3 6.0 53.7 0.012 §.897
17 a8 | 101 0.0 100.8 0.0 0.875 0.881
10 64 | 101 25.7 0.0 74.3 0.005 0.857
135 171 101 63.1 0.0 30.% 0.627 0.85%
183 312 101 11.5 0.0 22.5% 0.436 0.849
89 165 | 101 {100.6 ©.0 0.0 ¢ 0.041 0.841
146 164 101 62.2 G.0 37.8 0.030 0.817
173 293 101 .0 0.0 100.0 0.863 0.794
195 259 101 47.3 0.0 52.7 0.047 0.777
46 60 101 0.0 0.0 1006.0 0.029 6.776
87 74 101 74.4 G.0 25.6 0.625 0.7172
14 71 101 51.1 0.9 48.% 0.603 6.757
30 37 101 0.0 0.8 16G.0 0.047 0.750
64 151 121 1100.9 0.0 0.0 5.0G6 3.739
189 320 161 0.8 0.0 100.¢ 8.113 8.736
64 89 101 3.8 0.0 9.2 0.011 4,731
186 256 101 60.6 0.0 39.4 0.036 g.722
89 159 161 |10G.0 0.0 0.0 0.018 0.719
142 233 101 6.0 0.0 100.0 0.713 0.718
162 249 101 48.8 0.0 5.2 8.070 g.715%
99 170 101 86.3 0.0 13.7 §.013 3.633
135 256 101 1106.0 0.6 €.0 0.015 0.692
89 78 101 94.0 0.0 6.0 0.086 0.690
32 40 101 6.0 7.9 92.1 0.013 0.677
188 323 101 0.0 80.9% 19.1 0.124 0.676
186 322 | 101 9.0 23.8 78.2 0,115 0.675

JOINT STRENGTH RESULTS FOR DAMAGED STRUCTURE
ENVIRONMENTAL LOADING * 2,745
ALL MEMBERS EFFECTIVE



p) Results of coilapse analysis with

i} Figure b.l: the lines and arrows in red indicate the axial and
moments yield paths respectively.
An arrow indicates that a bending moment has reached yield at the
memher end. It does not differentiate between rotation about member

local y or z or both. This information is available in Table b.l

ii) Table b.)l lists the displacements and forces along the Yield Paths
at member ends. Appendix B gives the member local y ax:is thus
identifying the bending moments ROTY AND ROTZ. (Member local x

direction is always along the length of the member).

iii} Plots of undeformed and deformed structure at varying factors of

Figure b.2: wave and wind loading * 1.2
Figure b.3: " N ! ¥ 1.5
Figure b.4: " " " * 1.7
figure b.5: " " " * 2,175

The deformations have been magnified by 40

iv) Table b.2: Member strength result at wave and wind * 2.175

v) Table b.3: Joint strength result at wave and wingd * 2.175%
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*** against stress indicates accuracy

MODEL NAME: UM2PS1_17

in file name:

Date:

451

16-DEC-93

Leading from Combination icad file name: US0$D

Card title:

DISPLACEMENTS AND FORCES ALONG YIELD PATHS AT MEMBER ENDS

i

i

$

f

! Details of damage
1

! 310 DEG STORM
i

WIND & WAVE * 2.175%

- DAMAGED STRUCTURE STRESS ARALYSIS -

Table b.l
page 1 of 3

of 5 sig figs not obtained

*** against deflections indicates that plastic yielding direction is suspect

& & %k

* ok ok

& k&

* & Kk
L 3

Xk

* A &

* %k
* Xk %k

* ok

® &k

Member Node

Ho Ho
£5 39
&5 39
65 39
6% 38
£S 39
65 39
241 148
148 88
148 88
148 88
148 93
231 134
231 134
231 139
54 42
282 161
282 161
282 161
282 173
42 32
42 32
244 147
244 147
244 148
53 i6
53 41
150 32
150 42
150 g1
150 93
18 42
78 42
144 g7
144 88
144 88
77 39
T 39
¥ 39
152 g7
152 87
152 96
281 164
281 171
316 183
3ls 183
&4 10
£4 52
&4 52
&4 52
263 146

Dof

DISPX
DISPY
DISP2
ROTH
ROTY
ROTZ
ROTY
DISPX
ROTY
ROTZ
ROTY
DISPX
ROTY
ROTY
ROTZ
DISPX
ROTY
ROTZ
ROTY
DISPX
ROTY
ROTY
ROTZ
ROTZ
ROTY
ROTZ
DISPX
ROTY
ROTY
ROTZ
DISPX
ROTZ
ROTY
DISPK
ROTY
DISPX
ROTY
ROTZ
RISPX
ROTY
ROTY
ROTY
ROTY
DISPX
ROTZ
ROTY
DIEPE
ROTY
ROTZ
RGTY

Displacement or rotation

Joint

~0,1357E+00
-G.8281E-01
0.6543E-01
0.2757TE-02
~3.2092E-01
-0.2046E-02
0.4243E-01
~0.1141E+00
0.7283E-03
-0.7773E~03
0.1625E-01
~0.1369E+00
~0.1321E-G2
0.4579E-01
-0, 1228E-01
g.2328E-01
6.1551E-02
-0.4802E-02
$.4244E-03
~6.186TE+00
-0.1828E-01
~0.1153E-01
-0,1300E-01
0.4243E-01
-3.1144E-01
~0.3726E-02
~0,4456E+00
-~0.1769E-01
~3.2127E-01
G.1625E~01
-0.5264E-01
-0.2540E-61
-0.1807E-01
0.4376E+060
0.315%E-02
-0.8B457E-01
0.3432E-02
~0.1331E-01
-0.3110E+00
-0.1807E-01
-§.8511E-02
0.3077E-012
0.3462E~02
§.4969E+00
~0.4319E-02
-0, I8BIE-01
~0.3725E+80
~0.Ll528E-01
~G.2265E-0G2
-0.1284E-01

HMember end

-0.4722E+00
~0.1003E+01
-0.8512E-01

0.9504E-02
.7476E-02
G.3572E-01
0.539%E-01
1425E+400
.2036E-01
.4546E-02
0,1275E-01
.1653E+00
.2922E-01
.2607E-Q2
LB732E-02
1286E-01
1005E-01
6215E-02
.1738E-02
L1701E+00
.188%%E-02
0.1730E-01
4291E-01
.4298E-01
5858E-03
.8034E-0G2
.5095E+00
.B001E-02
.4B1GE-02

6.5639E-02
-0.9065E-01
~0.1807E-01
-0.4920E-02
~0.37T55E+00

G.8673E-02
~8.1198E+00

0.1205E-02
-0.1232E-01
~0.
~0.
~-{.

4638E-02
2406E~02
-0.3689E-02
~-0.1380E-02
0.49638+08
§.4056E-G3
.1087E-0L
LLE3EAE4GE0
~G. 10878042
L1317E-G2
L9563E-02

5348E+00

~0.
a.
- =0,
g.
-0,
-G,
0.
a.
-0.
g,
-G,
-8,
0.
=0,
g.
G.
-G.
G
0.
g.
~&.

Force or Homent
Required

.0000E+00
.0080E+00
.0G00E+00
.0C00E+0D
L0000E+00
.D0B0E+GO
.1458E+03
0.9850E+03
L1D00E+02
.1000E+02
50008402
.B430E+G3
LAS00E403
.S5T00E+G3
LT150E+G3
L1020E+04
.0O00E+00
.G0OQDE+DO
.5350E+03
.3380E+04
.1200E+03
L7300E+062

5000E403
J8008E+03
1050E+03
8000E+02
2000E+04
1700E+03
3750E+Q3
gO000E40S
6005E+04
BO00E+DD
4350E+03
1705E+04
9900E+02
EQ50E+04
G800E+QC
0Q00E+Q0
7154E+04

.0000E+00

2800E+03
1720E+03
1850E+03

L11408+04
LOOGOE+G0
LTA00E+GR
LBLEGE+G4
LZEDOE4D
L1490E+03
E350E4+03

Achieved

0.
a.
0.
-0.
-0.
-0,

-8,

6184E-02%%*
J801lE-05

13B2E-(4*%»
10583E-(Q4***
2411E-Q3%**
I014E-Q2* %>

.1450E+03

$850E+03

.1000E+02
.1000E+(02
L5000E+02
LB430E+03
.4500E+03
.5700E+03
L1150E+03

1G20E+04

L2B23E-Q4x ¥
. 7165E-05
L 53508403
.3390E+04
.1200E+03
.7300E+02
.5000E+03
.3800E+03
.1050E+03
.BODOE+Q2
.2000E+04
. 3700E4+03

37350E+03

LZ634E-05
LBEO5E4+04
L2434F-03x %
L4350E+03
.1TOBE+D4
L9900E+0Z

69508464

L1347E-GgRxx
C1448E-04x*
. T154E+04
LAGZ9E~-(qx
. 2800E+03
L1720E483
L1E50E+43
L1 140E404
LZ5TIE-QaR S
. 7400F+03
. B160E+D4
LZED0ELGE
L 1480E4EG3
LE3508+03



HODEL NKAME:

Details of damage in file name:

UM2PS1 17

Date:

16-DEC-93

~ DAMAGED STRUCTURE STRESS ANALYSIS -

451

Loading from Combination lead file name: U50$D

Card title:

310 DEG STORM

WIND & WAVE *

2,175

Table b.i

DISPLACEMENTS AND FORCES ALONG YIELD PATHS AT MEMBER EKDS

x%% against stress indicates accuracy i ) : : .
*%% against deflections indicates that plastic yielding direction is suspect

* %k ok

Member Node

No

263
263
263
232

41

41

41
280
280
153
153
246
246
172
172

Ho

137
197
187
132

Dof

DISPX
ROTY
ROTZ

DISPX

DISPX
ROTY
ROTY
ROTY
ROTY
ROTY
ROTZ
ROTY
ROTZ

DISPX
ROTY
ROTZ
ROTY
ROTZ
ROTY
ROTZ

DISPX
ROTY

LISPX
ROTY
ROTY

CISPX
ROTY

DISPX
ROTZ

DISPX
ROTZ
ROTZ

DISPX
ROTY
ROTY

DISPX
ROTY
ROTY
ROTY
ROTY
ROTY
ROTZ
ROTZ
RGTY
ROTY
ROTY
ROTZ
ROTE
ROTY
ROTZ

cf 5 sig figs not obtained

Displacement or rotatien
Member end

Joint

-0.6917E+00
~(.4697E-02
0.5924E-02
0.1753E+0D0
~0.1249E+00
~G.1655E-01
0.3559E-03
0.2810E-02
0.2458E-02
-0.2127E-01
~-0.1418E~01
~0.%080E~02
0.1455E-01
0.5673E+048
-0.1284E~01
G.6456E-03
~G.9746E-02
-0.2931E-02
~-0.1829%E-01
-0.1818E-02
0.3142E+00
~0.1BG7E-01
-3.1078E+C0
~0.3181E-02
0.8711E-02
§.6178E+00
-0.6590£-842
0.4827E+00
~0.7346E-02
0.3672E+08
-0.7284E-02
0.1434E-01
~-0.4472E+00
-0.9587E~02
-0.5583E-02
0.3674E400
-0.16Z8E-01
~0.5%44E-02
~(.2581E-01
0.2681E-03
~0.65%0E-02
~03.,1148E-01
8.5685E-02
~3.14008-0G1
~5,95878-02
-3.20928-01
0.48388-02
02123 E-00
0,2053E-01
~0.5866E-02

-0.
-8,

G.

0.
-G.
-G,
~-0.
-0.
0.
-0.
-0.
~0.

a.

G.

G.

8.
-,
-0.
-G.
=G,

g,
-,
-4,
-0,

4925E+08
25%9E-02
3142E-02
1659E+08
1532E+00
3974E-02
1073E-G2
2433E-02
9B850E-03
i046E-01
9412E-02
T635E-02
4328E-01
4231E+08
23199E-02
5332E-02
4452E-62
1790E-02
6754E-02
3919E-02
1868E+80
1024E-01
13878400
15438-01

L12078-01
LAB4YE4DD
.6193E-02
A4 79E+00

2556E~02

.3505E+C0
.4159E-02
.1183E-02
.5827E+08
.1885E-02
L2660E-G2
L5107TE+GO
.81l46E-0G12
.5315E-03
L1433E-G1
.3504E-02
.5485E-02
.1387E-01
.1603E-02
L2254E-02
L4355E-03
.1698E-01
C2ES54E-02
L3BIIE-DL
L17058-01
L1578E-G2

'
a.
0.

-0.

-0.
0.

-0,
a.

-0.

-{.
8.
a.

-0.

f

i

H

i

i

DODODOoOOOoOOOO0 0O onn

-C.

[ o I ]

Force or Moment
Required

4485E+04
1380E+0G4
BOOQE+G2
4225E+04
3210E+04
J000E+GO
1006E+63
19808403
2000E+03
T40GE+Q3
J100E+403
5350E+03
46508+03

.B&TOE+04
.4890E+013
L2210E+03
.1250E+03
L1LISGE+G3
.5580E+03
.2500E+03
L.1138E+05
.1330E+04
. $500E+03
L6408E+03
.7708E+83
LT358E404
LC3LIB0E+G3
L1175E+404
.6000E+402
.9Z90E+403
.50G00E+02
L6000E+02
L.65865E+034
L2700E+83
LA90CE4+G3
CIG3AT7EHGS
L3750E£03
L5150E+03
LB400E+03
L1T50E+O3

6350E+03

LT250E4+03

.5500E+03

1G6GE+GY

CBBES0E4G3

.B400E+DS

L TGUGE+ G2
P

L158CE+GE

Achieved

~3.4495E+04
G.1380E+04
G.B00OE+02
~0.4225E+04
~3.3210E+04
0.1473E-G3%%%*
-4, 1000E+03
0.1980E+03
-0 .Z000E+C3
~0.7400FE+03
0.3100E+403
4.5350E+03
-0.,4650E+03
0.8670E+04
0.4830E+03
-0,2210E+03
~0G.1250E+03
~-G.1150E+03
~0.5580E+03
-0.2580E+03
0.1139E+05
0.1330E+04
-0.95%00E+03
3.6400E+03
6.7700E+G3
§.7350E+04
0.3150E+03
~0,1175E+04
0.6000E+02
~-0.9230E+03
G.5000E+02
G.6CG00E+02
-3,.6555E404
-3, 2700E4+03
G.4900E+03
0.1037E+05
-8,3750E+03
9.5150E+403
0.8400E+0G3
0.1750E+03
~3,8350E403
-0.7250E+03
3.5500E403
~G.16860E+04
-0.9850E+03
-{, 84008403
8.7000FE+02
-5, 10008403
-0, 8F00E+03
G,1500E+03




Table b.1
Page 3 of 3

MODEL NAME: UM2PS1 17 Date: 16-DEC-33 Fage ¥No: 3
- DAMAGED STRUCTURE STRESS ANALYSIS -

Loading from Combination load file name: US0SD

1 1
i 1
t ]
! d
t Details of damage in file name: US1 ;
+ $
{ Card title: 310 DEG STORM WIND & WAVE * 2,175 H
i £

DISPLACEMENTS AND FORCES ALONG YIELD PATHS AT MEMBER ENDS

*** against stress indicates accouracy of 5 sig figs not obtained
*** against deflections indicates that plastic yielding direction is suspect

Member HNode Dof Digsplacement or rotation Force or Moment

No No Joint Hember end Required Achieved
47 35 ROTZ -0.5028E-02 -8.5418E-02 ~0,5850E+03 ~0.5850E+03
70 87 ROTZ ~0.1252E-01 -0.1031E-01 -G.5%300E+03 ~0.5300FR+03

245 148 DISPX -0.6602E+00 -0.7234E+G0 ~0.1308E+04 -0.1300E+04
9 10 ROTY $.1881E-01 O0.168BE-01 0.9300E+03 0.9300E+03

328 195 ROTY -4.7845E-02 -0,2987E-02 ~0.1245E+04 -0.1245E+04

328 i9s ROTY §.5214E-02 0.8504E-02 0.1060E+04 0.1060E+04
71 14 DISPX G.1066E+00 0.1096E+00 0.9160E+04 O0.9160E+04
51 319 ROTY ~-0.1502E-01 -0,1440E-01 0.3700E+03 0.3700E+03

320 189 ROTY -0.7449E-02 -0.6160E-02 0.1230E+04 0.1230E+04

147 92 ROTZ -0.31053E-01 -0.9771E-02 ~8.74508+03 ~0.7450E+03

278 157 ROTY ~0.1406E-02 ~0.1646E-02 G.20600E+03 0.2000E+03
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merber 65 fully released at end 1
Figure b.3
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Figure b.5
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AISC Check Bummary TABLE b.Z

MEMBER | STATICK CASE | INTERACTION RATIC | C-T |
No. | POSITION No. | { FLAG |
159 0.50 101 1.0084  * (¢
165 0.75% 101 1.083 * (T}

€4 0.25% 101 1.083 ¢ (C}
91 0.00 101 1,003 (C}
266 0.00 101 1.003 (1)
leg ---» 250 0.50 101 1,003 * (C)
member 78 8,50 101 1.603 * (C}
74 1.00 101 1.002 0+ (T}
231 ¢.75 101 1.002 ¢+ (c})
249 ¢.50 101 1.001 * (c)
280 g.00 101 .00 * (T
70 1.00 101 1.001  * (T}
256 8.50 101 1.001  * (T}
151 G.50 101 1.000 = (T}
41 1.00 101 0.99% (C)
51 6.75 101 0.999 (c)
47 0.00 101 0.999 (T}
152 0.50 101 0.999 (c)
9 0.00 101 0.999 (T)
148 0.50 101 0.999 (C)
233 0.75 101 0.998 (¢}
12 1.00 101 0.998 (T)
225 0.50 101 0.997 (C}
232 0.50 101 0.997 (C)
153 0.25 101 0.995 (T)
173 0.25 101 0.995 (cy
150 0.75 101 0.995 (c)
263 0.50 101 0.995 (C)
144 0.25 101 0.994 (C)
328 0.00 101 0.994 (c)
219 1.00 101 0.992 (T)
278 0.00 101 0.992 (T)
77 0.50 101 0.989 (C)
156 0.25 101 0.989 (<)
320 1.60 101 0.988 (<)
57 0.75 101 0.987 (C)
143 0.50 101 0.986 {C)
42 0.75 101 0.986 {C)
147 0.75 101 0.985 ()

MEMBER STREKGTH RESULTS FOR DAMAGED STRUCTURE.
ENVIRONMENTAL LOADIRG * Z.175
MEMBER 65 fully released at end 1.



API Check Summary

1%th Edition Results.

TABELE b.3

INTERACTICN
BENDING

G

RATIO !
VERALL

[ JOINT | BRACE | CASE
I NO. | WO, RO,
89 71 101

! 146 172 101
159 280 101

84 165 101

161 282 101

135 171 101

32 74 101

37 52 101

36 53 101

157 278 161

158 279 101

40 52 101

! 37 48 101
| 183 312 101
142 239 101

87 74 101

41 53 101

14 71 101

10 64 101

180 165 101

89 159 101

162 249 101

10 70 101

160 281 101

146 164 101

186 322 101

186 256 101

197 263 101

89 78 101

64 151 101

195 259 101

135 256 101

39 170 101

219 363 101

189 320 101

30 37 101

135 233 101

219 362 101

148 241 101

CLASSIFICATION
8K 18X | oeYT
72.7 9.7 17.6
59.8 0.0 40.2

0.6 0.0 100.90
88.0 12.0 0.0

0.0 0.0 1986.0
56.9 0.0 43.1
37.8 0.0 62.2

0.0 27.0 73.0

0.0 0.0 100.0

6.0 0.0 100.0

0.6 0.0 100.0

0.0 0.0 100.0

0.0 106.0 8.0
78.4 0.0 21.6

0.0 0.0 100.0
68.1 0.0 31.9

0.0 0.0 108.0
44.6 0.0 55.4
27.9 0.0 72.1
64.4 0.0 35.6

106.0  0.¢ 0.0
48.0 0.0 52.0
39.5 0.0 60.5

0.0 0.6 100.0
64.5 0.0 35.5

0.0 29.8 70.2
60.9 0.0 39.1

0.0 0.0 300.0

100.0 0.0 0.0
30.6¢ 0.0 10.0
54.6 0.0 45.4

106.0 0.0 0.0
88.3 0.0 11.7

0.0 99.9 0.1

g.0 0.0 100.0

0.0 0.0 100.0
95.3 0.0 4.7

0.0 100.¢ ©.0

6.0 0.0 100.0

.

.

L762

. 740
L1406

JOINT STRENGTH RESULTS FOR DAMAGED STRUCTURE.

ENVIRONMENTAL LOADIRG *
MEMBER 65 fully released at end L.

2,175



ol Resulits of collapse analysis

i1}

iii}

1v)

v

of 0.75% at end 2 ie node 53

Figure c¢.1l: the lines and arrows in red indicate the axial and
moments yield paths respectively.

An arrow indicates that a bending moment has reached yield at the
member end. It does not differentiate between rotation about member

local vy or z or both. This information is available in Table c.l

Table ¢.1 lists the displacements and forces along the Yield Paths
at member ends. Appendiz B gives the member local y axis thus
identifying the bending moments ROTY AND ROTZI. (Member local x

direction is always along the length of the member).

Plots of undeformed and deformed structure at varying factors of

Figure c.2: wave and wind loading * 1.25
Figure ¢.3: " " " ¥ 1.55
Figure c.4: " " i ¥ 1.75
Figure c.5: " " " * 2,235

The defcormations have been magnified by 40

Table ¢.2: Member strength resulf &t wave and wind * 2,235

Table c.3: Joist sirength result at wave and wind * 2.235
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Table c.1
page 1 of 3

b e o et e et e i e o e S am o o i T S S T e e e e T T e e D T e s T S e #

MODEL NAME: UM2PS1_15 Date: 10-DEC-93 Page No: 1
-~ DAMAGED STRUCTURE STRESS ARALYSIS -

Loading from Combination load file name: X56%D

i

+

]

i

! petails of damage in file name: X357

+

t Card title: 310 DEG STORM 2.235 * WAVEGWIND
¥

DISPLACEMENTS AND FORCES ALOKRG YIELD PATHS AT MEMBER ENDS

k%% against stress indicates accuracy of 5 sig figs not obtained
=%+ against deflections indicates that plastic ylelding direction is suspect

Member Node Daof Displacement or rotation Force or Moment
No Ho doint Member end Reguired Achieved
241 148 ROTY 0.3421E-01 {.3646E-01 0.2300E+03 0.2300E+03
282 161 DISEX 0.2543E-01 0.1255E-01 -0.7850E+03 -0.7850E+03
282 161 ROTY 0.4857E-02 -0.6766E-C2 0.8500E+402 0.8500E+02
282 173 ROTY 0.3794E-02 ©.5902E-03 -0.5750E+03 ~0.5750E+403
225 129 DISPX 0.4436E+00 0$.4318E+00 ~0,1150E+04 -0.1150E+04
225 129 ROTZ -0.7935E-02 -0.1373E-02 0.4000E+02 O.4000E+02
71 33 DISPX -0.9374E~-01 -0.1398E+00 -0.6945E404 -0.6945E+04
71 3% ROTY 0.4299E-02 0.3517E-02 0.170GE+03 0.1700E+03
87 48 ROTZ -0.1486E-(1 -0.1296E-01 0.3385E+04 0.3385E+04
65 39 DISPX -0.1286E+00 -0.3077E+00 -0.7500E+04 -0.7500E+04
65 38 ROTY -0.1550E-01 -0.1182E-01 ~-0.9200E+03 ~0.9200E+03
E5 53 ROTY -0.1418E-01 0.2939E-02 0.230GE+03 0.2300E+03
&5 53 ROTZ 0.8310E-02 -0.6130E-05 0.1350E+03 0.1350E+0Q3
8 42 DISPX -0.4787E-01 -0.8381E-01 -0.6155E+04 ~0.6155E+04
T8 42 ROTZ -0.1718E-01 -0.1666E-01 0.1050E403 0.1050E+03
281 168 ROTY 0.6265E-02 -0.1457E-02 6.1750E+03 0.1750E+03
281 171 ROTY 0.7080E-02 0.6832E-03 -0.1850E+03 ~0.1850E+C3
64 10 DISPX -0.1413E+00 -0.3224E+00 ~0,95758+04 -0.9575E+04
64 10 ROTY ~0.1709E-01 -0.4966E-02 ~0,2000E+82 -0.2000E+02
64 52 ROTY -0.1542E-01 -0.1878E-02 0.4000E+02 0.4000E+G2
263 146 DISPX ~0.3930E+00 -0.5725E+00 -0.3940E+04 ~0.3940E+04
263 146 ROTZ -0.1381E-02 -0.7038E-02 -0.3500E+03 ~0.3500E+03
263 i87 ROTY -0.7898E-02 -0.3887E-02 0.14506E+404 0.1450E+04
263 197 ROTZ 0.6397E-02 O0.6884E-02 ~0.2000E+02 -0.2000E+02
280 159 ROTY 0.6056E-02 -0.8587E-03 0.1900E+03 ©.1800E+03
280 1706 ROTY 0.5791E-02 0.131%E-G2 ~-0.2000E+03 -0.2000E+03
244 147 ROTY ~0.B855E-02 0.8263E-02 -0.2100E+83 ~0.2100E4+03
244 147 ROTZ -0.3248E-0G2 -0.3562E-01 -0.16008+83 ~0.1600E4+03
244 148 ROTZ 0.3421E-01 -0.2868E-01 0.3100E+403 0.3100E+03
42 i1 ROTY 0.2672E-063 0.6571E-03 ~-0.1500E+02 -0.1500E+02
42 3z ROTY -0.1493E-01 0.3160E-G3 G.50060E+02 §.5000E+02
143 85 DISPX G.3417E+00  0.3248E+G0 ~0.9400E+03 ~0.9400E+03
143 8% ROTZ -0.8021E-02 -0.5977E-02 0.3000E+62 0.3000E+02
152 87 DISPX ~0.2850E+00 -0.4798E+00 ~0.6865E+04 ~0.GEE5E+04
152 87 ROTY -0.1595E-01 ~0.8184E-02 -0.3900E+03 ~0.3900E+03
152 96 ROTY -0.8728E-02 -0.1551E-02 {}.4400E+03 0,4400E+03
41 30 DISPX  -0.1175E+00 -0.1402E+00 ~-0.3260E+04 ~0.3260E+04
41 30 ROTY -0.31474E-01 ~0.6365E-02 -0.7500E+062 ~0.7500E+02
41 31 ROTY 0.2672E-03 -0.2052E-02 ~0.7508E+02 -0.7500E+G2
144 87 DISPX ~0.3360E+00 -0.3669E+0D ~-(,2030E+04 -0.2030E+04
144 87 ROTY ~0.15935E-01 0.70&3E-02Z ~(,1450E+03 -0.1450E+03
144 88 ROTY -0.4147E-02 0(.1016E-01 0.8000E+82 0,B000E+GZ
54 42 RCGTZ  ~-0.9736E-02 ~0.8077E-02 -0,7700E+403 -G, 7700E+03
il6 183 DISPX 0.4935+00 O0.4782E+00 ~.1600E£+03 -0.1600E+03
316 183 ROTZ -0.2776E-02 ~03.6904E-04 0.70008+02 §.7000E+02
232 132 DISPY 0.21028+00 ©.1923E+00 -0.4135E+04 ~0.4135E+04
246 150 ROTY -0.1144E-01 ~0.4174E-02 0.3650R403  0.3650E+03
2456 150 ROTZ £,12948-01 0.33327g-01 -0, 4200E+03 -0.4200E+03
233 134 ROTY ~0.2314E-03 -0.1346E-01 G.92508+53 0,9250E+03

Z31 139 ROTY 0.3781E-01 §.%404E-07 ~0.9250E+03 ~0.9250E+03



MODEL NAME: UM2PS1_15 Date: 10-DEC-93 Page No: 2
- DAMAGED STRUCTURE STRESS ANALYSIS -

Loading from Combination leoad file name: X56%D

t

i

i

!

! Details of damage in file name: X57

}

t Card title: 310 DEG STORM 2,235 * WAVEEWIND
i

DISPLACEMENTS AND FORCES ALONG YIELD PATHS AT MEMBER ENDS

*** against stress indicates accuracy of 5 sig figs not obtained
*** against deflections indicates that plastic yielding direction is suspect

Member Node Dof bisplacement or rotation Force or Moment
No Ko Joint Member end Required Achieved
279 158 ROTY 0.3376E~02 -0.1732E-02 0.17G0E+03 0.1700E+G3
279 i69 ROTY 0.2744E-02 . 0.1706E-02 -0.1950E4083 ~0.1950E+03
53 36 ROTY -0.57528-02 -0.2536E-02 -G.1300E+03 ~0.1300E+43
53 41 ROTZ -0.3777BE-02 -0.5376E-02 G.160CE+23 O0.1600E+03
krk 3172 146 ROTY ~0.1168E-01 0.396BE-G2 0.100CE+0G2 0.10008E+02%%%
172 146 ROTZ ~0.1678E-02 (.6334E-02 ~-0.1000E+02 -0.1000E+82
230 134 DISPX $.4297E+00 0.40%1E+00 -3.1378E+04 -0.1375E+04
230 134 ROTZ 0.5215E~02 0.1051E-01 C.4000E+32 0.4000E+G2
230 137 ROTZ -0.4625E~02 O0.1238E-G1 -0.5000E+01 -0.5000E+01
249 99 DISPX -0.4284E+00 -0.5910E+(0 -0.5520FE+04 ~0.55208+04
xxx 749 39 ROTY ~-0.1144E-01 -0.168B3E-02 ~8,5000E+01 -G.5000E+01***
249 99 ROTZ -0.2751E-02 -0.5403E-02 ~(G,1000E+03 -0.1000E+83
249 162 ROTY -0.7616E-02 -~0.1778E-03 G.1000E+03 O£.1000E+03
249 162 ROTZ -0.1461E-02 0.3286E-02 -0.2500E+083 -0.2500E+63
52 37 ROTY -0,BIB9E~02 -0.4161E-02 ~-0.8000E+02 -0.8000E+02
52 40 ROTZ -0.1471E-02 -0.2BIBE-03 ~-0.1000E+03 ~0.1080E+03
153 93 DISPX 0.,2807E+00 O0.4273E+400 0.8850E+04 0.8850E+04
153 43 ROTY ~0.1531E-01 -0.1038E-01 ~-0.3600E+03 ~0.3600E+03
256 135 DISPX 0.4039E+00 0.5511E+00 0.6905E+04 ©.6905E+04
256 135 ROTY -0,1158E~-0}@ -0.9790E-G2 -0.2700E403 -0.2700E+03
256 135 ROTZ -0.2537E-02 -G.5785E-02 ~0.2400E+03 -0.24008+03
256 186 ROTY -0.7441E-02 0,5619E-02 0.2200E+03 0.2200B+03
256 186 ROTZ -0.1308E-02Z (.2769E-02 ~0,2500E+03 -0.2500E+03
151 64 DISPX 0.3415E+00 0.4%0BE+0Q 0.1002E+05% 0.1002E+05
151 64 ROTY ~0.1566E-01 ~0.9655E-02 -0,4850E+03 -0.4850E+03
151 64 ROTZ -0.22B7E-02 -0.4017E-02 -0.30506E403 ~0.3050E+03
151 g5 ROTY -0.77278-02 0.1191E-02 0.5150E+03 0.53150E+03
10 10 DISPX 0.6048BE-01 0.6468E-01 0.9955E+04 0.9955E+04
70 87 ROTY 0.4187E-02 0.2547E-02 -0.2900E+03 -0.2300E+03
70 87 ROTZ -0.9932E-062 -0.4736E-412 -0.,2150E+03 ~0.2150E+03
147 88 ROTZ -0.5170E~02 O$.5196E-02 0.5000E+02 0.5000E+02
147 92 ROTZ ~03.8459E-02 0.4416E-02 ~0.1500E+03 -4.1500E403
74 32 DISPXK 0.1383E+00 0.2574E+00 0.1084E+05 O.10B4E+E5
T4 87 ROTY -0.15%95E8-01 -0.5%36E-02 0.1255E+04 0§.1255E+84
245 148 DISPY -0.5309E+00 -0.5439E+00 -0.1775E+04 ~0.1775E+04
233 135 DISPX §6,1936E+00 0.13%01E+080 ~0.3705E+04 -0.3705E+04
233 158 ROTZ 0G.1273E~01 0.8439E-02 0.2000B+02 §.2000E+02
173 99 ROTY ~0.1144E-01 0.1985E-02 -0.81508+03 -0.81350E+43
57 432 ROTY ~0.158BE-~01 -0.9625E-02 0.5950E+03 0.5950E+(03
164 1486 ROTY 0,2499E-02 0.5851E-03 -0.3200E+03 -0.3200E+03
259 195 ROTZ -0.4473E-02 -0.3078E-02 -0.4600E+03 -0.4608E+03
318 186 ROTY -0.74418-02 0.15%82E-032 ~(.7700E+03 ~0.7700E+03
3z4 188 ROTY -0.8088E-02 ~0.435%E-02 0,11158+04 ©.11185E+CA4
278 157 ROTY 6.1563E-02 -0.2137E-03 0.1950E+03 0. 1950E+03
227 132 ROTY ~0.1301E-01 -0.7712E-G2 -0.1335E+04 ~0.1335E+04
324 188 ROFY -~0.9081E-04 ~0.1€71E-02 0.8650FE+03 0.8650E+03
268 163 ROTY -(.7808E-82 -0.£443E-02 ~0LIB53E+04 -4, 1555E+04
12 14 ROTY 0LITE7E-9L 0.1562E-C) -3.8300E+03% -0.8300E+03
158 87 DISPY ~0.L58YE+00 -0.1616E+00 ~(.E26RE+04 -0, 326584584
188 107 ROTY -~0.1694E-02 ~0.1272E-C4 0.66008+03 C.E6600EHD3



Table c.1
Page 3 of 3

MODEL NAME: UM2P51 15 Date: 10-DEC-83 Page No: 3
- DAMAGED STRUCTURE STRESS ANALYSIS -

Loading from Combination load file name: X56%D

! !
! !
| i
! t
! Details of damage in file name: X57 t
H t
t Card title: 310 DEG STORM 2.235 * WAVESWIND i
H )

DISPLACEMENTS AND FORCES ALONG YIELD PATHS AT MEMBER ENDS

**x* against stress indicates accuracy of 5 sig figs not obtained
*** against deflections indicates that plastic yielding direction is suspect

Member Node bof Displacement or rotaticn Force or Moment
Ho No Joint Member end Required Achieved
9 16 ROTY ¢.1709E~-01 O0.1630E-01 0.89C0E+03 0,8900E+03
274 162 ROTY -0.7616E-02 -0,7337E-02 0.1230E+34 0.1230E+04
329 197 ROTY ~0.7898E-02 -0.6305E-02 0.1580E+04 ©.1580E+04
328 185 ROTY -0.9016E-02 -G.7178BE-02 -0.1420E+04 -5.1420E404
312 183 ROTY 0.1355E-02 0.1667E-(02 0.4850E+03 0.4650E+03

145 89 ROTY -0.1468E-01 -0.1450E-CL 0.1800E+03 0.1800E+03



member 65 interaction ratio
Figure ¢,2
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AISC Check Summary TABLE c¢.Z

MEMBER | STATION CASE ! INTERACTION RATIO | (-7
Ho. | POSITION Ko. | | FLAG
233 0.50 101 % 1,004 * (cy

65 0.25 101 1.004  * ()
64 G.50 101 1.004 0+ {c)
78 0.2% 101 1.003 = (C}
153 0.50 161 1.003 = (1)
54 1.60 101 1.002  x ()
328 0.00 101 1.001 % (c)
151 0.50 101 1.001 = ()
152 8.50 101 g 1.000  * (Cy
249 0.50 101 ' 1.000 {cy
; 245 1.60 101 1.600 (C)
leg ==-> | 250 8.7% 101 0,599 (CY
member 274 1.00 101 4.999 ()
70 8.50 101 0.999 (T}
8 0.00 101 G.997 (T}
256 0.50 151 0.997 (T}
12 1.00 101 0.996 {(ry !
57 1.00 101 0,996 (Ty
147 0.25 101 0.995 ()
230 0.25 101 0.994 (c)
164 1.69 161 0.994 {T)
329 1.00 101 0.994 (<)
41 0.50 101 0.994 ()
145 0.75 101 G.993 {C)
87 0.00 101 6.992 {¢)
263 0.50 101 0.991 ic)
259 1.60 101 0.991 (1)
158 0.50 101 0.991 (C)
320 1.60 101 0.99%0 {C)
280 1.00 101 0.990 (7)
77 5.25 101 0.988 (c)
312 1.00 101 0,986 ()
266 0.00 101 0.986 (cy
281 1.00 101 0,985 (cy
279 1.00 101 0.983 ()
324 g.00 101 0.983 (ry
74 £.00 101 0.981 (T}
232 0.50 101 0.980 (cy
301 0.00 101 0.979 (C}

HEMBER STRERGTH RESULTS FOR DAMAGED STRUCTURE.
ENVIRORMENTAL LOADING * 2,235
MEMBER €% Restricted Lo an
Interaction Ratio of 0.75



APl Check Summary : 19th Edition Results. TABLE «.3

| JOINT | BRACE | CASE | CLASSIFICATION INTERACTION RATIO |

[ mo, | omo. | wmO. 1 8K | wx | oeyT BENDING | OVERALL |
161 | 282 101 0.0 0.0 1080.0 0.150 1.006
3z 74 101 | 43.2 D.0 56.8 0.057 0.998
40 52 101 £.0 0.0 100.8 6.770 0.994
41 53 101 g.0 0.0 160.0 D.881 0.3981
37 | 52 101 0.0 9.0 91.0 0.782 0.975
158 279 101 0.0 0.0 100.8 0.887 0.970
36 53 101 0.0 0.0 160.0 0.878 0.949
157 278 101 8.0 0.0 10¢.0 0.969 0.941
160 281 101 0.0 0.0 100.0 0.893 0.338
159 286 191 0.0 0.0 180.0 0.914 0.935%
146 172 101 57.2 6.0 42.8 0.008 0.927
135 171 101 7.1 0.0 32.9% 0.048 0.926
89 11 101 79.7 0.0 20.3 0.611 0.901
173 293 | 101 0.0 0.0 1006.0 | 0.950 0.898
10 70 101 | 42.9 0.0 57.1 ! 0.004 0.879
89 165 101 i180.C 6.0 0.0 ¢+ 0.055 G.876
10 64 101 ¢ 26.7 0.0 73.3 | 0.005 0.8%9
183 312 101 16.6 0.0 23.4 . 0.482 0.856
146 164 101 | 59.4 0.0 40.6 | 0.0 0.818
46 60 101 0.¢ 0.0 100.0 | 0.030 0.795
! 87 74 101 70.6 4.8 29.4 | 0.023 0.793
37 18 101 0.6 100.0 9.0 { 0.858 0.778
89 78 161 | $7.84 0.0 3.0 1 0.0630 0.772
186 322 101 4.0 31.8 68.2 7 0.117 0.766
89 159 101 1180.0 0.0 0.0 | D.031 0.741
1585 259 161 56.9 0.0 43.1 0.047 0.733
189 320 101 0.8 0.0 100.0 0.140 0.730
30 kY] 101 0.0 0.0 160.0 | 0.062 5,724
172 302 101 0.0 0.0 100.0 | 0.536 0.707
64 89 101 § 98.2 0.0 1.8 0.067 0.697
i4 71 101 52.5 0.0 47.5 g.001 0.696
64 151 10% [100.0 0.0 0.9 0.005 0.685
142 239 101 4.0 8.0 180.C G.661 0.680
135 256 101 §106.0 0.8 0.0 0.808 0.665
197 263 101 0.0 0.0 100.0 0.093 0.65%
186 256 101 58,4 8.0 41.6 0.01¢ 0.658
EE 170 101 | 86.8 0.4 13.2 | 0.018 0.657
32 40 101 0.0 6.9 93.1 | 0.012 0.655
| 150 165 101 | 7.3 6.9 32.7 ! o0.o18 0.654

JGINT STRERGTH RESULTS FOR DAMAGED STRUUTUHRE,
ENVIRONMENTAL LOADING * 2,235
MEMBER €5 Restricted toc an
Interaction Ratie of (.73



GESERVATICNS AND FURTHER WORK ON PLATFORM HNo 3
The deterministic collapse analyses so far performed on this platform
have involved over 120 axial and moment restrictions see Tables a.l,

b.l and ¢.1.

Although member 65 is a leading diagonal in Row A and therefore
congtitytes a major member, its total release at end one reduces the
final factor on the envirconmental loading from 2.24% with all members
fully effective te 2.175, whilst restricting it at end two Lo an

interaction ratio of 8.75% results in a final factor of 2.235.

Two further analyses are almost complete, They are member &5 restricted
te an interaction ratio of 0.5 at end 2 and a major horizontal brace

fully released at end one.



APPENDIX A: FINITE ELEMENT MODEL.
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APPENDIX B: MEMBER LOCAL y DIRECTION.



LLOYD'S REGISTER : OCEAN ENGINEERIKRG DEPARTMERT. PAGE No.

BIRECTION OF MEMBER / LOCAL ¥ ARXIS

Name of Platform : UMZPS1 10

Ynits : Stress = kN/Sg. =
Memb i LY MY NY Menb LY MY RY
Number | Number

1 0.600 0.992 -0.122 2 0.060% 4.992 0.122
3 0.000 8.892 -0.122 4 0,060 0.992 4.122
5 0.006 g6.592 -0.122 & 4.000 (3.992 0.122
7 1.0008 g.000 0.000 g8 1.000 0.000 0.006
g 1.048 0.000 0.000 18 ~-1.800 0.000 G.0GD2
i1 -1.000 0.000 0.060 12 1.800 0.000 0.000
13 g.000 6.000 1.000 14 0.000 .608 1.000
15 0.000 0.080 1.000 16 0.000 0.666 1.066
17 ¢.000 4.600 1.000 18 G.0G0 0.4800 1.008
26 0.000 0.000 1.000 27 ¢.000 0.860 1.080
28 ¢.000 0.000 1.000 1% 4.800 1.0G60 0.060
20 0.586 -0.811 0.0060 21 0.681 0.732 0.006
ir 1.600 0.000 0.000 29 0.0890 0.608 1.0068
32 6.000 0.0¢e0 1.400 30 0.08&0 0.88¢0 1.008
33 g.c00 0.600 1.000 22 0.080 0.4060 1.000
34 6.000 0.6oe 1.a00 23 6.681 ~0.732 0.04&0
24 -0.586 -0.811 0.000 35 0.000 g.0008 1.008
25 0.500 ~1.000 0.4660 36 1.000 0.008 0.006
37 0.600 0.992 -~0.122 38 0.0¢0 0.600 1.0060
is §.000 0.600 1.000 41 -1.060 0.860 0.000
a0 ¢.000 8,992 g.122 42 ~-1.4600 0.000 0.4800
43 0.500 0.992 ~0.122 44 G6.0G0 0.992 §.122
45 £.000 4.000 1.000 48 ~-(.707 6.707 0.400
46 £8.000 ¢.000 1.000 47 -0.707 -4.707 0.000
49 0.000 1.000 0.004 51 -0.586 -0.811 0.000
52 -0.707 g.707 0.0g0 55 ~-1.008 0.008 0.008
53 -p.707 -0.787 Gc.ooo 56 -1.600 0.000 ¢.500
50 £.000 -1.000 4.00¢ 54 9.586 -4.811 0.000
57 -1.000 ¢.000 g8.008¢ 58 0.008 a.000 1.000
59 g.000 §.000 1.069 60 0.000 1,004 0.000
61 8.000 1.000 0.0800 &2 1.080 0.6086 0.000
63 1,600 0.660 g.000 64 ~1.800 4.000 0.000
65 ~-1.6800 0.ce0 ¢.0040 66 0.808 0.992 -0.122
67 ¢.c00 0.992 -0.122 68 0.0060 0.992 0.122
69 0.0800 0.992 8.122 70 0.000 0.%9%82 ~0.122
71 0.000 ¢.9a2 0,122 72 0.4800 §6.992 -0.122
73 0.068 0.892 -g.122 T4 -1.000 ¢.000 0.000
75 0.008 1.992 6.122 76 0.008 0.992 0.122
7 0. 006 0.992 -0.122 78 0.06D 0.992 G.122
19 0.00608 0.982 -0.122 80 0.060 0.992 -0,122
81 0.000 $.992 0.122 82 §.4000 0.9%2 g.122
83 1.000 §.008 0.000 84 1,008 G.000 0.000
85 1.000 ¢.o08 0.¢00 g6 1.008 0.000 0.008
87 9.116 6.974 ~0.194 88 -0.1186 0.974 0.154
84 -1.000 0,000 ¢.o00 94 -1.060 0.008 $.008
Sl -1.800 0,600 0.000 g2 | ~31.840C 4.00¢0 g.400
g3 -1.,000 §.00¢ a.4a0 54 -1.908 (.00¢ $.008
g5 ~-1,000 8.000 0.600 g6 ~-1.004 {1.08¢8 .0080
a7 ~-1.000 8.008 0.600 98 ~-1.00% 0.000 6,000
84 -1.000 g.006 0.500 100 0.060 G.668 1.0480
101 0.060 0.4680 1.060 112 {.4800 3.0868 1.000
102 0.0480 0.600 1.060 113 4,400 g.04¢ 1.5600
163 0,000 0.800 1,000 114 8.06¢ 8.0o00 1. 0G0
1.600 115 08.4808¢ 0.00¢ 1.068




LLOYD'S REGISTER : OCEAN ENGINEERING DEPARTMENT. PAGE No.

DIRECTION OF MEMBER / LOCAL ¥ AXIS

Memb Ly MY NY | Memb LY MY NY
Number ; Rumber |
105 0.000 0.000 1.000 116 0.006  0.000  1.000
106 0.000 0.000 1.000 117 0.000 0.0C00  1.000
107 0.000 0.600  1.000 118 0.600 ©0.000  1.000
108 0.000  ©6.000 1.000 119 0.000 0.000  1.000
109 0.000  0.000 1.000 120 0.000 0.000  1.000
110 0.000 0.000 1.000 121 0.000 0.000 1.c000
122 6.600 0.080 1.000 131 0.000 0.000 1.000
123 0.000 0.000 1.000 132 0.000  0.000  1.000
124 §.000  0.080  1.600 133 0.000 0.000  1.000
125 0.000 0.000 1.000 134 £.000  0.000 1.000
126 0.000 0.000 1.000 135 0.000 0.060  1.000
127 ¢.000  0.000 1.000 136 0.000 0.000  1.000
128 0.000 0.060 1.000 137 0.860  0.0680  1.000
129 0.000 0.000 1.800 138 0.000  0.000 1.000
111 £.000 0.000 1.000 130 0,000 0.000 1.000
139 0.000 0.000 1.000 140 9.000  0.992 -0.122
142 0.000 0.0006 1.00C 143 0.000 0.00C  1.000
144 -1,000 9.000 0,000 141 0.000 0.9%2 0.122
145 -1.000  0.000 0.000 146 $.000  0.992 -0.122
147 0.080 0.000 1.000 148 0.006  0.000 1.000
L 149 0.00¢ 0.992 0.122 150 -1.0006  0.000  0.000
Lo1s1 -1.606 0.060 0.000 152 -1.006 0.000 0.000
L 153 ~1.000 0.000 0.000 154 0.006 0.992 -0.122
155 0.000 ©.992 ~-0.122 156 0.006 0.992 0.122
157 0.000 0.9%2 0.122 158 0.008 0.9%2 -0.122
159 0.080  0.992 0.122 160 6.008 0.9%2 -0.122
161 0.000  ©.992 -0.122 162 6.000 0.3%2 0.122
163 0.c06  0.992 0.122 164 ¢.000 0.992 -0.122
165 0.000 0.992 0.122 166 6.009 0.992 -0.122
167 0.000  0.992 -0.122 168 0.000 0.992 0.122
169 0.000 0.992 0.122 170 -1,000 0.000 0.000
171 -1.000 0.000 0.000 172 -1.000 0.000 0.000
173 ~1.000 0.000 0.000 174 -1.000  ©.000 ©.000
175 -1.000  0.000  0.000 176 -1.000  ©.000  0.000
177 ~1.000  0.000 0.000 178 -1.000  ©.800  §.000
179 -1.000 0.000 0.000 180 -1.000  ©.600 0.000
181 -1.000 0.000 0.000 182 0.000  ©.000 1.000
183 0.000 0.000 1.060 194 0.000 0.000 1.000
184 0.000 0.006 1.000 195 0.000 0.000 1.000
185 0.000 0.000 1.000 196 0.000 0.000  1.000
186 0.000 0.8500 1.000 197 0.000  0.000  1.000
187 0.000 0.800 1.008 198 0.000  0.000 1.000
188 0.000 0.000 1,000 199 0.000 0.000 1.000
189 0.000 0.000 1.000 200 0.060  0.000  1.000
190 0.000 0.000 1.000 201 $.000  0.000  1.000
191 0.000 0.0600  1.000 202 0.000 0.060  1.000
192 0.000 0.000 1.000 203 £.000 0.060 1.000
204 0.000 0.000  1.000 213 §6.000  0.000  1.000
205 0.000 ©.060  1.000 214 ¢.008  0.000  1.000
206 0.000 0.000  1.000 215 C.000  0.000  1.000
207 0.000 0.000  1.00C 216 0.600 ©0.000  1.000
208 0.000 0.800 1,000 217 0.880  0.000  1.000
209 0.000 0.000 1.000 218 0.060  ©.600  1.600
210 0.000 0.000 1.000 219 0.600  ©.000  1.000
211 0.000  0.000  1.000 220 6.060  0.000 1.000
193 0.000 0.000  1.00C 212 £.000  6.0060  1.000
221 0.000  ©0.000 1.000 222 6.060  0.992 ~0.122
226 §.0606  ©.0860 1.000 227 -1.000  0.00 0.600
224 £.000  0.000  1.000 225 6.060  0.080  1.500




LLOYD'S REGISTER :

GCEAN ENGIHEERING DEPARTMENT.

DIRECTION OF

MEMBER / LOCAL

¥ AXIS

PAGE No.

Kemb
Number

| Memb

228
229
234
235
238
232
243
244
245
2440
247
249
251
253
255
257
259
261
263
265
267
269
271
273
275
276
211
278
279
280
281
292
293
294
jge
365
306
307
308
309
316
311
303
313
L8
316
314
321
322

~3. 300
~1.000
6.000
g.000
0.800
0.4660
~1.,000
~31.000
-1.000
0,000
0.000
-1.000
0.060
0.0og
0.000
0.000
0.0060
0.000
-1.000
6.000
-1.000
-1.000
-1.000
~1.000
0.000
¢.000
0.000
0.000
0.000
0.000
g.000
0.046¢0
0.060
0.000
0.000
0.000
0.000
0.088
0.0060
0.00¢
0.000
G6.000
0.00¢
0.008
-1.000
¢.000
0.0G0
0.000
g0.000
0.000
0.088
-1.006
0.006
G0.006
6.G00
0. 080
0.000
0.000
4.00¢8

0.00¢
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345 0.000 0.992  0.122 346 0.000 ©0.992 -G.122
347 0.000 ©9.992  0.122 348 1.000 0.000  0.000
349 1,000 0.000 0.00C 350 1.000 ©.000 0.000
351 0.000  1.000  0.000 352 1.000 0.000 0.000
353 1.000  0.600  0.000 354 1.000 0.000 G.000
355 ¢.000 9.080 1.000 356 . 0D.000  0.600  1.000
357 0.000 0.000 1.000 358 | 0.000  0.900  1.000 |
359 0.600 0.600 1.000 360 §.006  0.000  1.000
361 0.000 0.000 1.000 362 6.006  0.000  1.000
363 0.000 ©0.000 1.080 364 0.000  0.000  1.000
365 1.000 ¢€.000 0.000 366 1.000 0.cG0  0.000
367 1.000  0.000 0.000 368 1.000 0.060  0.000
369 1.000  0.600  0.000 370 g.000 0.000  1.000
371 ¢.006  08.000 1.000 372 0.000 ©0.600  1l.000
373 £.000  ©£.080 1.000 374 0.000 0.000 1.000
375 0.000 ©0.0060 1.000 376 0.¢00 0.0G60  1.009
377 6.060  0.000 1.0090 378 | 0.580 0.000  1.000
379 0.000 §8.000 1.000 380 0,000 0.¢00  1.000
381 0.000 ©.080  1.000 382 0.000 0.000 1.000
383 0.000 ©0.000 1.000 384 0.580  0.000  1.000
385 0.009 0.000 1.000 186 0.060  ©.000 1.000
g7 0.0G60  0.060  1.000 388 g.006  £.000 1.000
389 G.000  0.000  1.000 330 0.000 0.060 1.000
131 0.000 0.000 1.000 392 0.000 0.066 1.000
393 0.000 0.006  1.000 394 0.600 G.000  1.003
395 1.600 ©0.008  ©0.000 396 1.660 0.000  0.000
397 1.000  €.000  0.0CQ 398 1.000  9.000  0.000
399 1.000 ©0.000 0.000 400 1.000 ©0.000 G.000
401 0.000 ©0.000  1.000 402 6.000 0.C00  1.000
403 0.000 0.000 1.000 404 0.800 0.060  1.000
405 0.900 0.008 1,000 406 0.000 0.0060  1.000
407 0.000  0.060 1.000 408 0.000 0.000 1.000
409 0.000 0.000 1.0GO 419 g.006 0.000 1.000
411 0.000 0.0060 1.000 412 8.000 0.000 1.000
413 0.000 0.000 1.000 414 0.000  0.000  1.000
415 0.000  0.0080 1.000 416 0.000 0.0600  1.000
417 0.000 ©.000 1.060 418 g.00¢ £.000 1.000
419 0.000 0.000 1,000 420 0.006  05.000 1.000
421 0.008 0.000 1.000 422 0.000 D.000  1.000 &
523 0.000  0.000 1.000 124 0.000 0.€00 1.000
425 0.000  0.000  1.000 426 1.080 ©.g00  6.00C
427 1.000  0.000  6.00G 428 1,000 G.000  0.GOO
423 1.0006  ©0.008  9.000 430 1,000 G.o00  0.£00
431 1.6086  0.000  0.000 432 0.000 0.0¢00  1.000
433 0.G0G  0.000 1.000 434 0.000 0.000 1.000
435 0.000  0.000  1.000 436 0.000 0.000  1.000
437 0.000 0.000 1.000 438 £.000  0.000 1.000
439 0.4000  0.000 1.000 440 £.000 0.000 1.800
141 6.000  0.000  1.000 142 0.000 0.000 1.000
443 0.600  0.000 1.000 444 0.000 0.0600  1.000
445 0.060 D.008  1.00C 446 0.000  0.000  1.000
447 0.000 0.000 1.000 148 ‘6.000 9.000 1.600
449 $.006 0.000 1,000 450 0.006  5.0000  1.GGO
451 0.0606  G.000  1.00C 452 6.000 0.000 1.000
453 ¢.000 0.000  1.000 154 G.000  0.g00 1.000

, 455 | 0.080  0.000 1.000 1 4586 §.000 4.000 1.000
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	STUDY INTO THE STRENGTH RELIABILITY OF OFFSHORE STRUL.c 
	PLATFORM No 3 a LIFTED PLATFORM in SHALLOW WATER 
	J REGISTER OF SHIPPING. 1994 -iHTS RESERVED. 
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	v) RESULTS OF THE DETERMINISTIC COLLAPSE ANALYSES 
	vi) OBSERVATIONS AND FURTHER WORK ON PLATFORM No 3 
	Appendix A Plots of the FINITE ELEMENT MODEL Appendix B Member local y axis direction 
	INTRODUCTION 
	The purpose of the project is to estimate the deterministic and probablistic collapse strengths of three selected existing fixed steel platforms subject to wave and wind loading. 
	This preliminary report comprises three deterministic collapse analyses of the lifted shallow water platform (see Section 3c of the proposed study document dated May 1993). The first analysis begins with all members fully effective whereas the second is performed with a leading diagonal brace fully released at one end. The third analysis is carried out with the same leading diagonal member restricted at end two to an interaction ratio of 0.75. A further analysis is almost complete in which this leading diag
	These analysis and others planned (some in progress) will show the effect of undetected member failures {see Section 4 of Proposal Document}. 
	DESCRIPTION OF PLATFORM No 3 a LIFTED PLATFORM in SHALLOW WATER 
	1 located in the Southern North Sea, is a 6-leg welded steel structure with ungrouted piles driven within the legs and two skirt piles. The skirt piles are grouted into sleeves attached to the leg by tubular members. The jacket has 4 horizontal braced levels and the deck is supported above the jacket by unbraced legs stabbed into the tops of the leg piles. 
	This platform 

	The structural idealisation of the structure is shown in Appendix A (see Figures A 1 to A 18}. The complete finite element model including the deck structure has 263 grids and 455 members. The environmental and other criteria used in the static analysis are as follows:­
	Platform location: Southern North Sea .Morison Coefficients: Cd 0.6 generally .
	0.7 Seabed to LAT ( ie marine growth zone} Cm 2.0 
	Marine .Growth: Account was taken of the marine growth accumulation by increasing the radius of members within the following zones: Seabed to just below the -Sm level 50mm increase in radius Just below the -Sm level to LAT lOOmm increase in radius 
	Corrosion Allowance: .Structural thickness of members between el -3m .and el. +5.Sm (LAT) is reduced by 12mm .Structural thickness of members at el + 6m .reduced by 6rnm. .
	Water Depth: .36.6m lo LAT .Tidal Rise lo MHWS l.9m .Storm Surge 2. lm .Water Depth Tolerance +-1.0m .
	DESCRIPTION OF PLATFORM No 3 a LIFTED PLATFORM in SHALLOW WATER (cont) 
	Appurtenances: Caged ladder at deck legs Al, A2, Cl, C2 
	1 B2 
	Top of jacket walkway between legs A2 

	Conductors: 2 • 0. 508m diameter 
	6 * 0.762m diameter 
	Caissons: Termination 2 • 0.610m diameter e 1. -12.0 m 2 • 0.610m diameter el. -12.0 m 2 • 0.407m diameter el. -9. 0 m 
	Risers: .1 0.610m diameter l • 0.254m diameter 1 • 0.060m diameter l • 0.254m diameter 1 0.060m diameter
	* 
	Anodes: .Drag coefficients below LAT factored by 1.08 
	to allow for anodes 
	Foundation: .1.0m global scour assumed 
	i270° 310° er ~ r' y 180' x True .North .
	STATIC ANALYSIS 
	The static analysis consists of 8 storm cases 101 108 plus a still water .case 109. Table l gives the details of these combined cases and Figure 1 .shows the wave directions. Each storm combined case comprises a wave case .with change of buoyancy due to the wave action only, a still water case .having the same water depth with full buoyancy, deckloads, self weight and .wind loading. .
	The members and joints are checked according to the AMERICAN PETROLEUM .Institute RP2A 19 Edition CODE OF PRACTICE. .The members and joints with the 40 highest interaction ratios are presented .in Tables 2 and 3 respectively. .
	Waveloading directions 
	l 
	l 
	l 
	MODtl N/\M[: Platform No 3 Lifted Platform in Shallow Water lH\ITS: Length m Force kN 
	COMBINED LOAD CASE Cnse I Factor Loading case title 
	1 . 000 
	fi DEGR£E STORM 
	Storm 
	.000 
	SO DEGREE STORM 
	Storm 
	000 
	90 DEGREE STORM 
	Storm 
	l . 000 
	130 OEGRFE STORM 
	Storm 
	180 Df: CREE STORM
	'ooc 
	Storm 
	D Writer depth HT Wave height WO Wave angle 
	DEFJNJTIONS .l Factor 1 Set .
	.000 
	1.000 
	1.000 
	1.000 
	1.000 
	.000 
	1 .000 
	1 .000 
	1 .000 

	1 .000 
	1 .000 

	l .000 
	l .000 

	1 .000 
	1 .000 

	0 .770 
	0 .770 


	.000 
	. 000 .000 .000 .000 
	10 11 11 14 
	1 
	10 
	11 
	12 14 13 
	3 
	10 
	11 
	14 13 
	TABLE 1 SHEET 
	load Set Title 
	Stokes wave theory , PARTIAL BUOYANCY 
	o~35.s1H1~17. 11wo~o1co~o1TI=13.5 
	STILL WATER CASE D " 3&.80 
	DECKLOADS 
	0 DEGREE STORM WINDLOAD JACKET WEIGHT 
	Stokes wave theory PARTIAL BUOYANCY Ds35.8/HT•17.7/W0=561co•50/TI•13.5 STILL WATER CASE D " 3&.80 DECK LOADS 
	0 DEGREE STORM WINDLOAD JACKET WEIGHT 90 DEGREE STORM WlNDLOAO 
	Stoke::. wave theory , PARTIAL BUOYANCY 
	D=35.B/HT=17.7/W0=90/CO=RO/TI~13.5 ~ 3S.80 
	STILL WATER CASE 0 

	DECKLOADS 
	JACKET WEIGHT 90 DEGREE STORM WINDLOAD 
	·------· ·------------·------·-------­
	.000 
	1.000 
	1. 000 
	1.000 
	0. 
	0. 
	0. 
	770 -0.640 

	1. 
	1. 
	000 


	000 
	1.000 
	1 . 000 -1. 000 
	CO 
	4 Stokes wave theory , PARTIAL BUOYANCY 
	0=35.BIHT=17.7/W0=130/COs130/TI=13.5 10 STILL WATER CASE 0" 35.80 11 DECKLOADS 
	14 JACKET WEIGHT 
	13 90 DEGREE STORM WINDLOAD 
	12 0 DEGREE STORM WHJOL.OAD 
	5 Stokes wave theory , PARTIAL BUOYANCY 
	D=35.B/HT~11.11wo~1ao1co 1so111~13.5 ~ 35.80 11 DECKLOADS 14 JACKET WEIGHT 12 0 DEGREE STORM WINDLOAD 
	10 STILL WATER CASE D 

	Current angle TI Wave Period 
	NAME: Platform No 3 Lifted Platform in Shallow Water 
	TABLE 1 SHEET 2 
	ur~ T \_ength m Force -kN 
	COMBINED LOAD CASE DEFINITIONS 
	Factor 
	Loading case title .I Factor I Set I Load Set 1·1tle 
	l '0 00 
	230 .DEGREE SlORM 
	.000 
	Storm 
	1. 000 
	1.000 
	1.000 -0.640 -0.770 
	1() 7 
	270 .DEGREE STORM
	'000 
	.000 
	Storm 
	1. 000 
	1.000 
	1.000 
	-1 '000 
	. 000 
	310 .DEGREE STORM 
	.000 
	Storm 
	1.000 
	1.000 
	1. 000 -0. 770 
	0.640 
	6 .Stokes wave theory , PARTIAL BUOYANCY 
	0=35.8/HT=17.7/W0~230/C0=230/TI=13.5 
	10 STILL WATER CASE 0 = 35.80 11 DECKLOAOS 14 JACKET WEIGHT 12 0 DEGREE STORM WINOLOAD 13 90 DEGREE STORM WINDLOAD 
	Stokes wave theory , PARTIAL BUOYANCY 
	D=35.8/HT~17.7/W0=270/C0~270/TI=l3.5 10 STILL WATER CASE 0 ~ 35. 80 
	11 DECKLOADS 
	14 JACKET WEIGHT 13 90 DEGREE STORM WINOLOAD 
	8 .Stokes wave theory , PART1AL BUOYANCY D•35.8/HT•ll.71W0•310/C0•3!0/TI•13.5
	IQ STILL WATER CASE D • 35.80 
	11 OECKLOADS 14 JACKET WEIGHT 13 90 DEGREE STORM WINDLOAD 12 0 DEGREE STORM WINOLOAO 
	---------------­
	---------------­
	---------------­
	-----------­
	-------------------------­
	--------­

	. 000 
	. 000 
	STILL 
	WATER 
	CASE 
	Operational 
	1.000 1.000 1.000 
	9 11 14 
	STILL WATER CASE DECKLOADS JACKET WEIGHT 
	0"38.70 

	P 
	P 
	Weter 
	depth 
	Hl 
	-
	Wave 
	height 
	WO 
	-
	Wave 
	angle 
	CO 
	-Current 
	angle 
	TI 
	-Wave 
	Period 


	AISC Check Summary TABLE 2 
	-------------------­
	-------------------­
	-------------------­
	--------------------------------------­

	I MEMBER 
	I MEMBER 
	STATION 
	CASE 
	INTERACTION 
	RATIO 
	C-T 

	I ' 
	I ' 
	No. 
	POSITION 
	No. 
	FLAG 

	TR
	-------­


	230 
	230 
	230 
	0.00 
	107 
	0.980 
	(C) 

	51 
	51 
	l. 00 
	103 
	0.975 
	(C) 

	78 
	78 
	0.25 
	101 
	0.955 
	(C) 

	315 
	315 
	l. 00 
	103 
	0.950 
	(C) 

	77 
	77 
	0.25 
	101 
	0. 913 
	(C) 

	231 
	231 
	l. 00 
	102 
	0.883 
	(C) 

	225 
	225 
	1. 00 
	107 
	0.882 
	(C) 

	65 
	65 
	1. 00 
	107 
	0.873 
	( c) 

	64 
	64 
	1. 00 
	107 
	0.869 
	(C) 

	283 
	283 
	0.25 
	104 
	0.852 
	(C) 

	193 
	193 
	0.25 
	106 
	0.841 
	(C) 

	39 
	39 
	1. 00 
	103 
	0.806 
	(C) 

	88 
	88 
	0.00 
	102 
	0.799 
	(C) 

	87 
	87 
	0.00 
	108 
	0.796 
	(C) 

	323 
	323 
	0.00 
	106 
	0.794 
	( c) 

	153 
	153 
	1. 00 
	103 
	0.791 
	(C) 

	71 
	71 
	0.25 
	105 
	0.788 
	(C) 

	192 
	192 
	0.25 
	104 
	0.782 
	(C) 

	351 
	351 
	0.00 
	101 
	0.764 
	(C) 

	56 
	56 
	0.00 
	103 
	0.763 
	(C) 

	12 
	12 
	0.75 
	103 
	0.762 
	(C) 

	11 
	11 
	l. 00 
	103 
	0.753 
	(C) 

	70 
	70 
	0.25 
	105 
	0.753 
	(C) 

	151 
	151 
	1. 00 
	103 
	0. 745 
	(C) 

	284 
	284 
	1. 00 
	104 
	0. 722 
	(C) 

	142 
	142 
	0.25 
	102 
	0. 710 
	(C) 

	41 
	41 
	0.50 
	107 
	0.709 
	( c) 

	224 
	224 
	1. 00 
	103 
	0.708 
	(C) 

	74 
	74 
	0.25 
	103 
	0.707 
	(C) 

	148 
	148 
	0.00 
	103 
	0.703 
	(C) 

	57 
	57 
	0.00 
	103 
	0.698 
	( c) 

	152 
	152 
	1. 00 
	107 
	0.694 
	(C) 

	249 
	249 
	0.25 
	107 
	0.673 
	(C) 

	55 
	55 
	0.25 
	103 
	0.673 
	(C) 

	273 
	273 
	1. 00 
	103 
	0.673 
	( c) 

	42 
	42 
	0.75 
	107 
	0.667 
	(C) 

	244 
	244 
	1. 00 
	108 
	0.665 
	(C) 

	263 
	263 
	0.75 
	107 
	0.664 
	(C) 

	24 
	24 
	l. 00 
	103 
	0.654 
	( c) 

	172 
	172 
	0.75 
	103 
	0.650 
	( c) 


	API Check Summary 19th Edition Results. TABLE 3 
	JOINT • BRACE CASE CLASSIFICATION INTERACT I ON RATIO
	I 
	! 

	I
	I NO. I NO. NO. I %K I %X .• %YT BENDING I OVERALL 
	161 
	161 
	161 
	282 
	108 
	o.o 

	154 
	154 
	275 
	102 
	o.o 

	148 
	148 
	241 
	108 
	o.o 

	89 
	89 
	78 
	101 
	64.4 

	37 
	37 
	48 
	102 
	o.o 

	10 
	10 
	64 
	107 
	30.5 

	146 
	146 
	172 
	103 
	73.4 

	37 
	37 
	52 
	103 
	o.o 

	40 
	40 
	52 
	103 
	o.o 

	36 
	36 
	47 
	101 
	o.o 

	135 
	135 
	l 7I 
	107 
	71. 9 

	32 
	32 
	74 
	103 
	36.2 

	89 
	89 
	71 
	105 
	95.4 

	93 
	93 
	90 
	107 
	74. 9 

	197 
	197 
	263 
	107 
	22.5 

	64 
	64 
	89 
	107 
	82.4 

	160 
	160 
	281 
	108 
	o.o 

	89 
	89 
	165 
	101 
	100.0 

	14 
	14 
	7I 
	105 
	34.3 

	155 
	155 
	276 
	102 
	o.o 

	186 
	186 
	256 
	103 
	20.9 

	10 
	10 
	70 
	105 
	34.6 

	89 
	89 
	159 
	105 
	100.0 

	87 
	87 
	74 
	103 
	74. 4 

	87 
	87 
	77 
	101 
	61. l 

	146 
	146 
	263 
	107 
	100.0 

	162 
	162 
	249 
	107 
	50.2 

	31 
	31 
	45 
	107 
	o.o 

	48 
	48 
	87 
	108 
	o.o 

	49 
	49 
	88 
	102 
	o.o 

	135 
	135 
	256 
	103 
	100.0 

	46 
	46 
	60 
	108 
	0.0 

	36 
	36 
	53 
	107 
	o.o 

	134 
	134 
	230 
	107 
	25.3 

	39 
	39 
	65 
	107 
	33.1 

	188 
	188 
	315 
	103 
	10.9 

	47 
	47 
	61 
	102 
	o.o 

	32 
	32 
	44 
	101 
	o.o 

	30 
	30 
	43 
	101 
	o.o 

	42 
	42 
	78 
	101 
	30.2 


	0.0 100.0 
	0.0 100.0 
	o.o 100.0 
	6.4 29.2 
	0.0 100.0 
	0.0 69.5 
	0.0 26.6 
	0.0 100.0 
	0.0 
	0.0 
	0.0 
	100.0 

	1. 
	1. 
	6 98.4 


	o.o 28.l 
	0.0 63.8 
	0.0 4. 6 
	0.0 25.1 
	o.o 77.5 
	0.0 17.6 
	0.0 100.0 
	0.0 0.0 
	0.0 65. 7 
	0.0 100.0 
	0.0 79.1 
	0.0 65.4 
	0.0 0.0 
	0.0 25.6 
	7.5 31. 3 
	0.0 0.0 
	0.0 49.8 
	99.9 0 .1 
	0.0 100.0 
	o.o 100.0 
	0.0 0.0 
	0.0 100.0 
	36.3 63.7 
	74. 7 o.o 
	0.0 66.9 
	89.1 0.0 
	0.0 100. 0 
	0.0 100.0 
	0.0 100.0 
	0.0 69.8 
	0.0 69.8 
	0.425 0.994 

	0. 376 0.92I 
	0.731 0.904 
	0.003 0.829 
	0.502 0.762 
	0.001 0. 725 
	0.009 0. 7I5 
	0. 34 5 0.681 
	0.375 0.664 
	0.378 0.645 
	0.002 0.640 
	0.001 0. 611 
	0.002 0.603 
	0.005 0.571 
	0.009 0.560 
	0.003 0.555 
	0.209 0. 554 
	0.001 0.553 
	0.000 0.551 
	0.214 0.537 
	0.003 0.534 
	0.000 0. 527 
	0.000 0.519 
	0.001 0.505 
	0.001 0.503 
	0.002 0.501 
	0.006 0.492 
	0.006 0.483 
	0 .115 0.478 
	0.096 0. 4 72 
	0.000 o. 471 
	0.009 0.456 
	0.153 0.452 
	0.093 0.449 
	0.002 0.445 
	0.042 0.443 
	0.004 0. 438 
	0.032 0. 435 
	0.030 0. 432 
	0.001 0. 430 
	GENERAL METHODS OF ANALYSIS 
	The strength requirements in the existing design codes for offshore 
	platforms are component based and take no account of the redundancy 
	of the design. The codes are also deterministic, with characteristic 
	values and factors of safety being included to allow for the uncertainity 
	of the design procedure. 
	Two separate analyses will be undertaken in this particular study. The 
	first part investigates the reserve of strength existing in platforms due 
	to the robustness of the design and the second part replaces the safety 
	factors and characteristic values by statistical distributions in order 
	to estimate the stochastic strength of the design. 
	The strengths of members and joints in the non-linear collapse analyses will be given by the component strength formulae existing in the API 19th Edition code. The same dummy pile properties will be used throughout the analysis. Load redistribution due to increased wave and wind contributions necessitates yielding along appropriate load paths of critical members to maintain the member or joint on the strength failure boundary. Since both the design code component strength requirement and the non-linear coll
	An assessment of the stochastic strength of the structure will be made using LR's Level 3 Reliability Analysis Program. The distribution of the member strength utilisation in critical zones obtained from the non-linear collapse analyses will be used in conjunction with the existing statistical data on member strength formula to obtain this result. 
	RESULTS OF THE DETERMINISTIC COLLAPSE ANALYSES 
	Combined case chosen for these analyses 
	Combined case 108 with a wave and wind angle of 310 degrees { see Figure 1) .was chosen for the collapse analysis since this case resulted in the .highest interaction ratio (see Table 3}. Figure 2 is a plot of the .undeformed structure and deformed structure due to combined loading case 108. .
	The chosen critical member assumed damaged is member 65 a leading .diagonal member on ROW A see Appendix A .
	The following deterministic collapse analyses have been performed with 
	a) all members effective 
	b) member 65 completely released at end 1 ie node 39 
	c) member 65 with yielding set to give an interaction ratio of 0.75 
	at end 2 ie node 53. 
	and the results of these are presented in the next three sections. 
	The analyses were terminated when a leg member reached an interaction ratio of approximately unity. 
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	a) .Results of collapse analysis with all members effective 
	i) .Figure a.I: the lines and arrows in red indicate the axial and moments yield paths respectively. An arrow indicates that a bending moment has reached yield at the member end. It does not differentiate between rotation about member local y or z or both. This information is available in Table a.I 
	ii) .Table a.l lists the displacements and forces along the Yield Paths at member ends. Appendix B gives the member local y axis thus identi_fying the bending moments ROTY AND ROTZ. {Member local x direction is always along the length of the member). 
	iii) Plots of undeformed and deformed structure at varying factors of Figure a. 2: wave and wind loading ' 1. 2 Figure a. 3: " " ' 1. 55 Figure a. 4: " " ' I. 75 Figure a. 5: " " " • 2.245 
	The deformations have been magnified by 40 
	iv) Table a.2: Member strength result at wave and wind* 2.245 
	v) Table a.3: Joint strength result at wave and wind* 2.245 
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	HODEL NAME: UM2PS1 13 
	-DAMAGED STRUCTURE STRESS ANALYSIS 
	J Details of damage in file name: T88 .Loading from Combination load file name: T87$D .! Card title: 310 DEGREE EXTREME STORM -WAVE & WIND* 2.245 .
	t-----------------------------------------------------------------------! 
	DISPLACEMENTS AND FORCES ALONG YIELD PATHS AT MEMBER ENDS 
	*** against stress indicates accuracy of 5 sig figs not obtained *** against deflections indicates that plastic yielding direction is suspect 
	Member No 
	Member No 
	Member No 
	Node No 
	Dof 
	Displacement or rotation Joint Member end 
	Force or Required 
	Moment Achieved 

	241 
	241 
	14 8 
	ROTY 
	0.2707E-Ol 
	0. 32I7E-01 
	0.1450E+03 
	0.1450E+03 

	282 
	282 
	161 
	D!SPX 
	0.3967E-01 
	0.2777E-01 
	-0.9300E+03 
	-0.9300E+03 

	282 
	282 
	161 
	ROTY 
	0.3160E-02 
	-0.9024E-02 
	0.2130E+02 
	0.2130E+02 

	282 
	282 
	173 
	ROTY 
	0.2005E-02 
	-0.5827E-03 
	-0.5700E+03 
	-0.5700E+03 

	225 
	225 
	129 
	ROTZ 
	-0.8645E-02 
	-0.2024E-02 
	0.1500E+02 
	0.1500E+02 

	77 
	77 
	39 
	DIS PX 
	-0.9303E-01 
	-0.1344E+OO 
	-0.7010E+04 
	-0.7Dl0E+04 

	87 
	87 
	48 
	ROTZ 
	-0.1465E-01 
	-0.1314E-01 
	0.3276E+04 
	0.3276E+04 

	230 
	230 
	134 
	DI SPX 
	0.4423E+OO 
	0.4127E+OO 
	-0.1370E+04 
	-0. l 370E+04 

	230 
	230 
	134 
	ROTZ 
	0.4505E-02 
	0 .1124E-01 
	0.5400E+02 
	0.5400E+02 

	230 
	230 
	137 
	ROTZ 
	-0.3295E-02 
	0.1289E-01 
	-0.3000E+02 
	-0.3000E+02 

	65 
	65 
	39 
	DI SPX 
	-0.1271E+OO 
	-0. 3013E+OO 
	-0.8040E+04 
	-0.8040E+04 

	65 
	65 
	39 
	ROTY 
	-0.1534E-01 
	-0.8788E-02 
	-0.5450E+03 
	-0.5450E+03 

	65 
	65 
	39 
	ROTZ 
	-0.2204E-02 
	-0. 4716E-02 
	-0.4000E+03 
	-0.4000E+03 

	65 
	65 
	53 
	ROTY 
	-0.1471E-Ol 
	0.2042E-02 
	0.1500E+03 
	0.1500E+03 

	65 
	65 
	53 
	ROTZ 
	0.8256E-02 
	0 .1184E-02 
	0.1700E+03 
	0.1700E+03 

	78 
	78 
	42 
	DISPK 
	-0.4860E-01 
	-0.8819E-Ol 
	-0.5960E+04 
	-0.5960E+04 

	*** 
	*** 
	78 
	42 
	ROTY 
	0.5024E-02 
	0.4260E-02 
	O.OOOOE+OO 
	0.1788E-04*** 

	TR
	78 
	89 
	ROTY 
	0. 4443E-02 
	0.2619E-02 
	-0.3000E+03 
	-0.3000E+03 

	TR
	78 
	89 
	ROTZ 
	-0.9743E-02 
	-0.7048E-02 
	-0.1600E+03 
	-0.1600E+03 

	TR
	281 
	160 
	ROTY 
	0.4672E-02 
	-0.2349E-02 
	0.1860E+03 
	0.1860E+03 

	TR
	281 
	171 
	ROTY 
	0.5277E-02 
	-0.4810E-03 
	-0.1933E+03 
	-0.1933E+03 

	TR
	64 
	10 
	DI SPX 
	-0.1390E+OO 
	-0. 3133E+OO 
	-0.9505E+04 
	-0.9505E+04 

	TR
	64 
	10 
	ROTY 
	-0.1661E-01 
	-0.6286E-02 
	-0. 2140E+03 
	-0. 2140E+03 

	TR
	64 
	52 
	ROTY 
	-0.1438E-01 
	-0.2307E-02 
	0.1800E+03 
	0.1800E+03 

	TR
	280 
	159 
	ROTY 
	0.4462E-02 
	-0.1925E-02 
	0.1950E+03 
	0.1950E+03 

	TR
	280 
	170 
	ROTY 
	0. 4154E-02 
	-0 .1455E-03 
	-0.2000E+03 
	-0.2000E+03 

	TR
	244 
	14 7 
	ROTY 
	-0.1004E-01 
	0. 6272E-02 
	-0.2500E+03 
	-0.2500F;+03 

	TR
	244 
	147 
	ROTZ 
	-0.6149E-02 
	-0.3013E-01 
	-0.2620E+03 
	-0.2620E+03 

	TR
	24 4 
	148 
	ROTZ 
	0.2707E-Ol 
	-0. 2431E-Ol 
	0.3680E+03 
	0.3680E+03 

	TR
	42 
	31 
	DISPK 
	-0.1437E+OO 
	-0.1539E+OO 
	-0.3560E+04 
	-0.3560E+04 

	TR
	42 
	32 
	ROTY 
	0.1551E-01 
	0.5367E-03 
	0.4000E+02 
	0.4000E+02 

	TR
	14 3 
	85 
	ROTZ 
	-0.7864E-02 
	-0.3437E-02 
	0.3000E+02 
	0.3000E+02 

	TR
	152 
	87 
	DISPK 
	-0.2992E+OO 
	-0.4928E+OO 
	-0.6372E+04 
	-0.6372E+04 

	"* 
	"* 
	152 
	87 
	ROTY 
	-0.1613E-01 
	-0.4731E-02 
	O.OOOOE+OO 
	0.3473E-03*** 

	TR
	152 
	87 
	ROTZ 
	-0.2908E-02 
	-0.5295E-02 
	-0.2000E+03 
	-0.2000E+03 

	TR
	152 
	96 
	ROTY 
	-0.1016E-01 
	-0.1959E-03 
	0.1400E+03 
	0.1400E+03 

	TR
	152 
	96 
	ROTZ 
	0.3653E-03 
	0.2191E-02 
	-0.7500E+02 
	-0.7500E+02 

	TR
	41 
	30 
	DI SPX 
	-0.1272E+OO 
	-0.1346E+OO 
	-0.3550E+04 
	-0.3550E+04 

	TR
	41 
	30 
	ROTY 
	-0.1559E-Ol 
	-0. 4964E-02. 
	-0.2000E+02 
	-0.2000E+02 

	TR
	41 
	31 
	ROTY 
	0.8812E-03 
	-0.3346E-02 
	-0.2000E+02 
	-0.2000E+02 

	TR
	144 
	87 
	DIS PX 
	-0.3549E+OO 
	-0. 3775E+OO 
	0.2630E+04 
	-0.2630E+04 

	TR
	144 
	87 
	ROTY 
	-0.1613E-Ol 
	0.2051E-02 
	-0.1300E+03 
	-0.1300E+03 

	TR
	144 
	88 
	ROTY 
	0.1572E-02 
	0.4886E-02 
	0.7000E+02 
	0.7000E+02 

	TR
	54 
	42 
	ROTZ 
	-0.9493E-02 
	-0.SlOlE-02 
	0.7640E+03 
	-0.7640E+03 

	TR
	279 
	158 
	ROTY 
	0.1825E-02 
	-0. 2793E-02 
	0.1760E+03 
	0.1760E+03 

	TR
	279 172 
	169 97 
	ROH DI SPX 
	0.1194E-02 0.2940E+OO 
	0.4505E-03 0. 4 660E+OO 
	0.1988E+03 0.8100E+04 
	0.1988E+03 0.8100E+04 

	TR
	172 
	14 6 
	RO'l'Y 
	,l327E-01 
	0.5574E-02 
	0.1000£+0 
	0 
	!OOOE+O 

	TR
	249 
	99 
	SPX 
	-0 
	412BE+OO 
	-0.5592Et00 
	O.S910E+04 
	~0.5910E+04 

	TR
	249 
	99 
	RO'rY 
	-0.1041E-01 
	-0.3609E-02 
	0.5000E+OJ 
	0.SOOOE-+03 
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	-DAMAGED STRUCTURE STRESS ANALYSIS 
	Details of damage in file name: T88 .Loading from Combination load file name: T87$D .Card title: 310 DEGREE EXTREME STORM -WAVE & WIND * 2.245 .
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	DISPLACEMENTS AND FORCES ALONG YIELD PATHS AT MEMBER ENDS 
	against stress indicates accuracy of 5 sig figs not obtained
	**' 
	against deflections indicates that plastic yielding direction is suspect
	*** 
	Member Node Do f Displacement or rotation Force or Moment No No Joint Member end Required Achieved 
	249 99 ROTZ -0.3426E-02 -0.5!86E-02 -0.1000E+03 -0.1000£+03 249 162 ROTZ -0.2691E-02 -0.5500E-03 -0.4800E+03 -0.4800E+03 232 132 DI SPX 
	0.1992E+OO 0.1858E+00 -0.4220E+04 -0.4220E+04 246 150 ROTY -0.1305E-01 0.7804E-03 0.2000E+03 0.2000E+03 246 150 ROTZ 0.1210E-01 0.2839E-01 -0.4590E+03 -0.4590E+03 
	14 7 88 DI SPX 0.3401E+00 0.3126E+OO -0.7450E+03 -0.7450E+03 52 37 ROTY -0.7552E-02 -0.5188E-02 -0.1067E+03 -0.1067E+03 52 37 ROTZ -0.6951E-03 -0.4429E-03 0.1300E+03 0 .1300E+03 52 40 ROTY 0.1377E-02 0.9235E-03 -0.7680E+02 -0.7680E+02 52 40 ROTZ -0.1427E-02 -0.5626E-04 -0.8970E+02 -0.8970£+02 36 ROTY -0.5607E-02 -0.2661E-02 -0.1272E+03 -0 .1272E+03 53 41 ROTZ -0.3625E-02 -0.5439E-02 0.1350E+03 0.1350E+03 
	53 

	233 135 D!SPX 0.2050E+OO 0.1950E+00 -0.3638E+04 -0.3638E+04 233 135 ROTY 0.2851E-02 0.2100E-02 0.8000E+02 0.8000E+02 150 ROTZ 0. ll84E-01 0.8679E-02 O.OOOOE+OO -0.1022E-04***
	*'* 
	233 

	256 135 DI SPX 0.4134E+OO 0.5565E+OO 0.7070E+04 0.7070E+04 256 186 ROTY -0.6956E-02 0. 7087E-02 0.!900E+03 0.1900E+03 316 183 DI SPX 0. 4896E+OO 0.4866E+OO -0.1000E+04 -0.1000E+04 74 32 DIS PX 0 .1420E+OO 0.2750E+OO 0.1084E+05 0.1084E+05 74 32 ROTY -0.1551E-01 -0.1409E-01 -0.1288E+04 -0.1288E+04 74 87 ROTY -0.1613E-01 -0.7334E-02 0.1360E+04 0.1360E+04 
	151 64 DIS PX 0.3356E+OO 0.4673E+OO 0.1085E+05 0.1085E+05 151 64 ROTY -0.1505E-Ol -0.4588E-02 O.OOOOE+OO -0.2144E-04***
	**' 
	151 95 ROTY -0.7340E-02 -0.5625E-03 0. 4220E+03 0.4220E+03 
	151 95 ROTZ 0.2550E-02 0 .1120E-02 O.OOOOE+OO 0.4841E-04*** 231 134 ROTY -0.1760E-02 -0 .1159E-0! 0.9400E+03 0.9400E+03 231 139 ROTY 0.3251E-01 0 .1129E-01 -0.9380E+03 -0.9380F;+03 70 87 ROTY 0.3778E-02 0.3451E-02 -0.3850E+03 -0.3850E+03 70 87 ROTZ -0.1064E-01 -0.4639E-02 -0.8950£+02 -0.8950E+02 227 132 ROTY -0.1252E-01 -0.1957E-02 -0.1000E+04 -0.1000E+04 263 146 DI SPX -0.4077E+OO -0.6007E+OO -0.3780E+04 -0.3780E+04 146 ROTY -0.1327E-01 -0.8168E-02 0.0000E+OO -0.5112E-04***
	•*' 
	263 

	*'* 
	263 146 ROTZ -0.2372E-02 -0.7335E-02 -0.4000E+03 -0.4000E+03 263 197 ROTY -0. 9411E-02 0.3829E-02 0.4900E+03 0. 4900E+03 263 197 ROTZ 0.5271E-02 0.5762E-02 -0.2000£+02 -0.2000E+02 173 99 ROTY -0.!041E-01 0.1768E-02 -0.7860E+03 -0.7860E+03 318 186 ROTY -0.6956E-02 0.2627E-02 -0. 7100E+03 -0. 7100E+03 
	57 42 ROTY -0.1559E-01 -0.9768E-02 0.6030E+03 0.6030E+03 159 89 DISPX -0.1058E+OO -0.llOlE+OO -0.5488E+04 -0.5488E+04 159 89 ROTY 0. 4443E-02 0. 4224E-02 0.4000E+02 0.4000E+02 3 29 197 ROTY -0.9411E-02 -0.5467E-02 0.1596E+04 0.1596E+04 324 188 ROTY -0.2051E-02 -0. 3220£-02 0.8690E+03 0.8690E+03 278 157 ROTY 0.4900E-04 -0.1259E-02 0.!992E+03 0.1992E+03 320 189 ROTY -0. 7520E-02 -0.4292E-02 0 .1088E+04 0.1088E+04 
	12 14 ROTY 0.1739E-01 0.1570E-01 0 8317E+03 -0.8317E+03 259 195 ROTZ -0.5997E-02 -0.4215£-02 -0. 4780E+Q3 -0.4780E+03 328 195 ROTY -0.9677E-02 -0.7862£-02 0.1494£+04 -0.1493E+04 164 14 6 ROTY 0<2437E-02 O,l040E-02 .1960E+03 -0 1960E+OJ 180 107 ROTZ 0.1442E-02 0. 1898E>-02 -0.3300£+03 0.8300E+O 266 153 ROTY ·O. 7191E-02 -0.6552E-02 -0.1645E+04 -0.1645£+04 
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	-DAMAGED STRUCTURE STRESS ANALYSIS ­
	! .Details of damage in file name: T88 .Loading from Combination load file name: T87$D .Card title: 310 DEGREE EXTREME STORM -WAVE & WIND* 2.245 .
	!----------------------------------------------------------------------! 
	DISPLACEMENTS AND FORCES ALONG YIELD PATHS AT MEMBER ENDS 
	*** against stress indicates accuracy of 5 sig figs not obtained *** against deflections indicates that plastic yielding direction is suspect 
	Member 
	Member 
	Member 
	Node 
	DoE 
	Displacement 
	or 
	rotation 
	Force 
	or 
	Moment 

	No 
	No 
	No 
	Joint 
	Member 
	end 
	Required 
	Achieved 

	145 
	145 
	89 
	ROTY 
	-0.1503E-01 
	-0.9219E-02 
	0.2000E+03 
	0.2000E+03 

	312 
	312 
	183 
	ROTY 
	-0.2748E-03 
	-0.2142E-03 
	0.4840E+03 
	0.4840E+03 
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	AISC Check Summary TABLE a.2 
	MEMBER STATION CASE INTERACT ION RATIO C-T No. POSITION i No. FLAG 
	i 

	' 
	1. 004 • (C)
	1. 004 • (C)
	101

	0.00
	266 
	<--­
	1. 003 • (C) 65 
	101
	0.75
	250 
	250 
	250 
	1. 001 • (C)

	101

	0.50 
	(T)
	1. 001 • .70 .
	101
	o.so
	256 
	164 
	164 
	164 
	(T) 

	1. 001 •

	281 
	281 
	(T) 

	1. 001 •
	1. 00 

	173 
	173 
	(C) 

	1. 000 •
	1. 00 

	78 
	78 
	(C) 

	1.000 •

	233 
	233 
	(C) 

	1. 000 •

	232 
	232 
	(C) 

	1. 000 •

	259 
	(C) 


	101
	0.50 
	101
	101
	101
	0.25 
	101
	0.50 
	101
	0.50 
	1. 000 •
	1. 000 •
	101

	0. 50 
	( T) 279 
	1. 000 •
	1. 000 •
	101

	1. 00 
	64 
	64 
	64 
	(T) 

	1. 000 •
	1. 00 

	312 
	(C) 


	101
	101
	101
	1. 000 •

	101

	0.50 
	( 
	( 
	( 
	( 
	T) 151 

	1. 000
	1. 00 

	( 
	( 
	T) 159 


	101
	1.000
	101
	o.so 
	(C) 180 
	1.000
	101
	a.so 
	(C) 263 
	0.999
	101
	1. 00 
	( c)
	0.998
	101
	0.50 
	( T) 12 
	0.998
	101
	57 
	1. 00 
	( T) 9 
	0.997
	101
	1. 00 
	( T) 230 
	0.997
	101
	0.00 
	(C)
	0.997
	101
	0.25 
	(C) 158 
	0.996
	101
	1. 00
	282 
	(Cl 249 
	0.995
	101
	0.50 
	(C) 152 
	0.994
	101
	0.75 
	(C) 145 
	0.993
	101
	0.50 
	(C) 274 
	0.992
	101
	0.75 
	(T) 153 
	0.990
	101
	101
	l.00 

	(T) 280 
	0.990
	101
	0.25 
	(T) 278 
	0.988
	101
	o.oo 
	('r)
	0.986
	101
	0.00 
	(C) 77 
	0.985
	101
	101
	244 

	0.00 
	(C) 329 
	0.985
	101
	0.50 
	( T) 144 
	0.984
	101
	1. 00 
	(C) 320 
	0.983
	101
	0.25 
	(C) 74 
	0.982
	101
	1. 00 
	(T)
	0.979
	101
	1. 00 
	MEMBER STRENGTH RESULTS FOR DAMAGED STRUCTURE .ENVIRONMENTAL LOADING * 2.245 .ALL MEMBERS EFFECTIVE .
	API Check Summary 19th Edition Results. TABLE a.3 
	i BRACE CASE CLASSIFICATION INTERACTION RATIO 
	JOINT 
	i 
	i 
	I 

	i I I
	NO. NO. NO. i %K %X I %YT BENDING i OVERALL 
	I 

	158 
	158 
	158 
	279 
	101 
	0.0 
	0.0 100.0 
	0.924 
	1. 005 
	** 

	37 157 
	37 157 
	52 278 
	101 101 
	0.0 o.o 
	36.3 63.7 0.0 100.0 
	0.787 0.993 
	1. 001 1.000 
	**.. 

	32 
	32 
	74 
	101 
	41. 4 
	o.o 58.6 
	0.053 
	1. 000 
	** 

	161 
	161 
	282 
	101 
	0.0 
	0.0 100.0 
	0.021 
	0.999 

	36 
	36 
	53 
	101 
	0.0 
	0.0 100.0 
	0.892 
	0.999 

	146 
	146 
	172 
	101 
	64.4 
	o.o 35.6 
	0.073 
	0.987 

	160 
	160 
	281 
	101 
	0.0 
	o.o 100.0 
	0.971 
	0.978 

	41 
	41 
	53 
	101 
	o.o 
	0.0 100.0 
	0.799 
	0.967 

	40 
	40 
	52 
	101 
	0.0 
	o.o 100.0 
	0.658 
	0.967 

	159 
	159 
	280 
	101 
	0.0 
	0.0 100.0 
	0.935 
	0. 9 55 

	89 
	89 
	71 
	101 
	79.7 
	0.0 20.3 
	0.009 
	0. 927 

	10 
	10 
	70 
	101 
	46.3 
	0.0 53. 7 
	0.012 
	0.897 

	37 
	37 
	48 
	101 
	o.o 
	100.0 0.0 
	0.875 
	0.881 

	10 
	10 
	64 
	101 
	25.7 
	0.0 74. 3 
	0.005 
	0.857 

	135 
	135 
	171 
	101 
	69.l 
	0.0 30.9 
	0.027 
	0.855 

	183 
	183 
	312 
	101 
	77.5 
	0.0 22. 5 
	0.436 
	0.849 

	89 
	89 
	165 
	101 
	100.0 
	0.0 o.o 
	0.041 
	0.841 

	146 
	146 
	164 
	101 
	62.2 
	0.0 37.8 
	0.030 
	0. 817 

	173 
	173 
	293 
	101 
	0.0 
	o.o 100.0 
	0.863 
	0.794 

	19 5 
	19 5 
	259 
	101 
	47. 3 
	o.o 52.7 
	0.047 
	0. 777 

	46 
	46 
	60 
	101 
	o.o 
	0.0 100.0 
	0.029 
	0. 776 

	87 
	87 
	74 
	101 
	74. 4 
	0.0 25.6 
	0.025 
	0.772 

	14 
	14 
	71 
	101 
	51. l 
	0.0 48.9 
	0.003 
	0.757 

	30 
	30 
	37 
	101 
	0.0 
	o.o 100.0 
	0.047 
	0.750 

	64 
	64 
	151 
	101 
	100.0 
	0.0 0.0 
	0.006 
	0.739 

	189 
	189 
	320 
	101 
	o.o 
	0.0 100.0 
	0 .133 
	0.736 

	64 
	64 
	89 
	101 
	99.8 
	0.0 0. 2 
	0.011 
	0.731 

	186 
	186 
	256 
	101 
	60.6 
	o.o 39.4 
	0.036 
	0.722 

	89 
	89 
	159 
	101 
	100.0 
	0.0 0.0 
	0.018 
	0. 719 

	14 2 
	14 2 
	239 
	101 
	o.o 
	0.0 100.0 
	0.713 
	0.718 

	162 
	162 
	249 
	101 
	48.8 
	o.o 51. 2 
	0.070 
	0. 715 

	99 
	99 
	170 
	101 
	86.3 
	0.0 13. 7 
	0.013 
	0.693 

	135 
	135 
	256 
	101 
	100.0 
	0.0 0.0 
	0.015 
	0.692 

	89 
	89 
	78 
	101 
	94.0 
	0.0 6.0 
	0.006 
	0.690 

	32 
	32 
	40 
	101 
	0.0 
	7.9 92.1 
	0.013 
	0. 677 

	188 
	188 
	323 
	101 
	0.0 
	80.9 19.1 
	0.124 
	0.676 

	186 
	186 
	322 
	101 
	o.o 
	23.8 76.2 
	0 .115 
	0.675 
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	JOINT STRENGTH RESULTS FOR DAMAGED STRUCTURE ENVIRONMENTAL LOADING ' 2.245 ALL MEMBERS EFFECTIVE 
	b) .Results of collapse analysis with 
	member 65 completely released at end 1 at node 39 
	i) .Figure b.l: the lines and arrows in red indicate the axial and moments yield paths respectively. An arrow indicates that a bending moment has reached yield at the member end. It does not differentiate between rotation about member local y or z or both. This information is available in Table b.l 
	ii} .Table b.l lists the displacements and forces along the Yield Paths at member ends. Appendix B gives the member local y ax~s thus identifying the bending moments ROTY AND ROTZ. (Member local x direction is always along the length of the member}, 
	iii} .Plots of undeformed and deformed structure at varying factors of .Figure b.2: wave and wind loading * 1.2 .Figure b.3: • • • * 1 . 5 .Figure b.4: • • * 1.7 .Figure b.5: • • • * 2.175 .
	The .deformations have been magnified by 40 
	iv) .Table b.2: Member strength result at wave and wind* 2.175 
	v) Table b.3: Joint strength result at wave and wind * 2.175 
	Figure
	Figure
	Figure
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	*** 
	* * * *** *** *** 
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	*** 
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	! MODEL NAME: UM2PS1 17 .Date: 16-DEC-93 Page No: l 
	-DAMAGED STRUCTURE STRESS ANALYSIS ­
	Details of damage in file name: U51 .Loading from Combination load file name: U50$D .
	Card title: 310 DEG STORM WIND & WAVE* 2.175 
	!-----------------------------------------------------------------------! 
	DISPLACEMENTS AND FORCES ALONG YIELD PATHS AT MEMBER ENDS 
	against stress indicates accuracy of 5 sig figs not obtained against deflections indicates that plastic yielding direction is suspect 
	Member Node Dof Displacement or rotation Force or Moment .No No .
	Joint Member end Required Achieved 
	-0.1357E+OO -0.4722E+OO O.OOOOE+OO 0.6184E-02*** 65 39 DISPY -0.8281E-01 -0.1003E+Ol O.OOOOE+OO 0.3801£-05 DISPZ 0. 6543E-01 -0.8512E-Ol O.OOOOE+OO 0.1382E-04*** ROTX 0.2757E-02 0.9504E-02 O.OOOOE+OO -0.1055E-04*** 
	65 
	39 
	39 

	65 .39 DI SPX 
	65 
	ROTY -0.2092E-01 -0.7476E-02 O.OOOOE+OO -0.2411E-03*** ROTZ -0.2046E-02 0.3572E-Ol O.OOOOE+OO -0.1014E-02***
	65 .
	39 
	39 

	65 
	ROTY 0.4243E-0! 0.5399E-01 0.1450E+03 0 .14 50E+03 
	241 .148 

	148 88 DI SPX -0 .1!41E+OO -0.1425E+OO -0.9850E+03 -0.9850E+03 148 88 ROTY 0. 7283E-03 -0.2036E-01 0 .1000E+02 0.1000E+02 148 88 ROTZ -0. 7773E-03 -0.4546E-02 -0.1000E+02 -0.1000E+02 148 93 ROTY 0.1625E-01 0.1275E-01 -0.5000E+02 -0.5000E+02 231 134 DISPX -0.1369E+OO -0.1653E+OO -0.8430E+03 -0.8430E+03 231 134 ROTY -0.1321E-02 -0. 2922E-01 0.4500E+03 0.4500E+03 231 139 ROTY 0.4579E-01 -0.2607E-02 -0.5700E+03 -0.5700E+03 
	54 42 ROTZ -0.1228E-01 -0.8732E-02 -0.7150E+03 -0. 7150E+03 282 161 D!SPX 0.2328E-01 0.1286E-Ol -0.1020E+04 -0.1020E+04 161 ROTY O.l551E-02 -0.lOOSE-01 O.OOOOE+OO 0.2623E-04*** 
	282 

	282 161 ROTZ -0.4802E-02 -0.6215E-02 O.OOOOE+OO -0.7165E-05 282 173 ROTY 0.4244E-03 -0 .1738E-02 -0.5350E+03 -0.5350E+03 42 32 DISPX -0.1867E+OO -0.1701E+OO -0.3390E+04 -0.3390E+04 42 32 ROTY -0.1829E-01 -0.1859E-02 0.1200E+03 0.1200E+03 244 14 7 ROTY -0.1!53E-01 0.1730E-01 -0.7300E+02 -0.7300£+02 244 147 ROTZ -0.lOOOE-01 -0.4291E-01 -0.5000E+03 -0.5000E+03 244 148 ROTZ 0.4243E-01 -0.4298E-01 0.3800E+03 0.3800E+03 53 36 ROTY -0 .1!44E-01 -0.5858E-03 -0 .1050E+03 -0.1050E+03 53 41 ROTZ -0.3726E-02 -0.8034E-0
	150 

	78 42 DISPX -0.5264E-01 -0.9069E-01 -0.6005E+04 -0.6005E+04 78 42 ROTZ -0.2540E-01 -0.1807E-Ol O.OOOOE+OO -0.2434E-03*** 144 87 
	ROTY -0.1807E-Ol -0.4920E-02 -0.4350E+03 -0. 4350E+03 144 88 D!SPX 0.4376E+OO -0.3755E+OO -0.1705E+04 -0.1705E+04 144 88 ROTY 0. 3159E-02 0.8673E-02 0.9900E+02 0.9900E+02 
	39 D!SPX -0.8457E-01 -0 .1198E+00 -0.6950E+04 -0.6950E+04 ROTY 0.3432E-02 0.1205E-02 O.OOOOE+OO 0.1347E-04*** 77 39 ROTZ -0 .1331E-01 -0.1232E-01 O.OOOOE+OO 0.1448E-04*** 
	77 
	77 
	39 

	87 D!SPX -0. 3110E+OO -0.5348E+OO -0. 7154E+04 -0. 7154E+04 152 87 ROTY -0.1807E-01 -0.4638E-02 O.OOOOE+OO 0.4029E-04*** 152 96 ROTY -0. 9511E-02 -0.2406E-02 0.2800E+03 0.2800E+03 281 160 ROTY 0.3077E-02 -0.3689E-02 0.1720E+03 0.1720E+03 281 171 ROTY 0. 3462E-02 -0.1380E-02 -0.1850E+03 -0.1850E+03 316 183 D!SPX 0.4969E+OO 0.4963E+OO O.ll40E+04 -0 .1140E+04 
	152 

	ROTZ 0.4319E-02 0.4056E-03 O.OOOOE+OO -0.2579E-04***
	183 .

	316 
	lO ROTY -0.1881E-01 -0.1087E-01 -0.7400£+03 -0. 7400E+03 64 52 DIS PX -D,3725E+OO -0. !634E+OO -0.8 60E+04 -0.8160£+04 64 52 RO'rY 0.1529£-01 -0.1067£-02 0.2600£+0 0 2600E+03 64 52 ROTZ 0.2265E-02 -O.l317E-02 -0.1490E+03 -0.1490E+03 263 14 6 ROTY -0.1284E-01 -0.9563£-02 0.6350E+03 -0.6350E+03 
	64 
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	MODEL 
	MODEL 
	NAME: 
	UM2PS1 
	17 
	Date: 
	16-DEC-93 
	Page 
	No: 2 

	TR
	DAMAGED 
	STRUCTURE 
	ST'RESS 
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	Details of damage in file name: U51 Loading from Combination load file name: U50$D Card title: 310 DEG STORM WIND & WAVE ' 2.175 
	!---------------------------------------------------------------------! 
	DISPLACEMENTS AND FORCES ALONG YIELD PATHS AT MEMBER ENDS 
	*** against stress indicates accuracy of 5 sig figs not obtained *** against deflections indicates that plastic yielding direction is suspect 
	Member No 
	263 263 263 232 41
	41 41 280 280 153 153 246 246 172 172 172 52 52 74 74 74 74 324 324 324 256 256 225 225 143 143 233 249 249 249 151 151 151 57 279 318 165 165 227 173 55 230 230 12 39 
	••• 

	Node No 
	197 197 197 132 30 30 
	31 
	159 I70 93 93 150 150 146 14 6 146 37 40 32 32 87 87 188 188 197 186 186 129 129 85 85 150 99 99 
	162 
	64 64 95 42 158 186 89 150 
	132 
	99 39 134 137 14 27 
	Dof 
	Dof 
	Dof 
	Displacement 
	or 
	rotation 
	Force 
	or 
	Moment 

	TR
	Joint 
	Member 
	end 
	Required 
	Achieved 

	DISPX 
	DISPX 
	-0.6917E+OO 
	-0.4925E+OO 
	-0.4495E+04 
	-0.4495E+04 

	ROTY 
	ROTY 
	-0.4697E-02 
	-0.2599E-02 
	0.1380E+04 
	0.1380E+04 

	ROTZ 
	ROTZ 
	0.5924E-02 
	0.3142E-02 
	0.8000E+02 
	0.8000E+02 

	DI SPX 
	DI SPX 
	0.1753E+OO 
	0.1659E+OO 
	-0.4225E+04 
	0.4225E+04 

	DI SPX 
	DI SPX 
	-0.1249E+OO 
	-0.1532E+OO 
	-0.3210E+04 
	-0.3210E+04 

	ROTY 
	ROTY 
	-0.1655E-01 
	-0.3974E-02 
	O.OOOOE+OO 
	0.1473E-03*** 

	ROTY 
	ROTY 
	0.3559E-03 
	-0.1073E-02 
	0 .1000E+03 
	-0.1000E+03 

	ROTY 
	ROTY 
	0.2810E-02 
	-0. 2433E-02 
	0.1980E+03 
	0.1980E+03 

	ROTY 
	ROTY 
	0.2458E-02 
	-0.9890E-03 
	-0.2000E+03 
	-0.2000E+03 

	ROTY 
	ROTY 
	-0.2127E-01 
	-0.1046E-01 
	-0.7400E+03 
	-0. 7400E+03 

	ROTZ 
	ROTZ 
	-0.1418E-01 
	-0. 9412E-02 
	0.3100E+03 
	0.3100E+03 

	ROTY 
	ROTY 
	-0.9080E-02 
	-0.7635E-02 
	0.5350E+03 
	0.5350E+03 

	ROTZ 
	ROTZ 
	0 .1455E-01 
	0. 4328E-01 
	-0.4650E+03 
	-0.4650E+03 

	DIS PX 
	DIS PX 
	0.5673E+OO 
	0.4231E+OO 
	0.8670E+04 
	0.8670E+04 

	ROTY 
	ROTY 
	-0.1284E-01 
	0.2399E-02 
	0.4890E+03 
	0.4890E+03 

	ROTZ 
	ROTZ 
	0.6456E-03 
	0.5932E-02 
	-0.2210E+03 
	-0.2210E+03 

	ROTY 
	ROTY 
	-0. 9746E-02 
	-0.4452E-02 
	-0.1250E+03 
	-0.1250E+03 

	ROTZ 
	ROTZ 
	-0.2931E-02 
	-0.1790E-02 
	-0.1150E+03 
	-O.ll50E+03 

	ROTY 
	ROTY 
	-0.1829E-01 
	-0.6754E-02 
	-0.5580E+03 
	-0.5580E+03 

	ROTZ 
	ROTZ 
	-0.1818E-02 
	-0.3919E-02 
	-0.2500E+03 
	-0.2500E+03 

	DISPX 
	DISPX 
	0.3142E+OO 
	0.1868E+00 
	0 .1139E+05 
	0 .1139E+05 

	ROTY 
	ROTY 
	-0.1807E-01 
	-0.1024E-01 
	0.1330E+04 
	0 .1330E+04 

	DISPX 
	DISPX 
	-0.1070E+OO 
	-0.1087E+OO 
	-0.9500E+03 
	-0.9500E+03 

	ROTY 
	ROTY 
	-0.3181E-02 
	-0.1543E-01 
	0.6400E+03 
	0.6400E+03 

	ROTY 
	ROTY 
	0. 8777E-02 
	0.1207E-01 
	0. 7700E+03 
	0.7700E+03 

	DI SPX 
	DI SPX 
	0.6178E+OO 
	0.4641E+OO 
	0.7350E+04 
	0.7350E+04 

	ROTY 
	ROTY 
	-0.6590E-02 
	0.6193E-02 
	0. 3150E+03 
	0.3150El+03 

	DISPX 
	DISPX 
	0.4627E+OO 
	0.4479E+OO 
	-0. ll75E+04 
	-0. ll75E+04 

	ROTZ 
	ROTZ 
	-0.7346E-02 
	-0.2556E-02 
	0.6000E+02 
	0.6000E+02 

	DI SPX 
	DI SPX 
	0. 3672E+OO 
	0.3505E+OO 
	-0.9290E+03 
	-0.9290E+03 

	ROTZ 
	ROTZ 
	-0.7284E-02 
	0.4159E-02 
	0.5000E+02 
	0.5000E+02 

	ROTZ 
	ROTZ 
	O.I434E-01 
	0 .1183E-02 
	0.6000E+02 
	0.6000E+02 

	DI SPX 
	DI SPX 
	-0.4472E+OO 
	-0.5827E+OO 
	0.6565E+04 
	-0.6565E+04 

	ROTY 
	ROTY 
	-0.9587E-02 
	-0.1885E-02 
	-0.2700E+03 
	-0.2700E+03 

	ROTY 
	ROTY 
	-0.5583E-02 
	-0.2660E-02 
	0.4900E+03 
	0.4900E+03 

	DI SPX 
	DI SPX 
	0. 3674E+OO 
	0.5107E+OO 
	0.1037E+05 
	0.1037E+05 

	ROTY 
	ROTY 
	-0.1628E-01 
	-0.8146E-02 
	-0.3750E+03 
	-0.3750E+03 

	ROTY 
	ROTY 
	-0.5944E-02 
	0.5315E-03 
	0.5150E+03 
	0.5150E+03 

	ROTY 
	ROTY 
	-0.2581E-01 
	-0 .1433E-01 
	0.8400E+03 
	0.8400E+03 

	ROTY 
	ROTY 
	0.2681E-03 
	-0.3504E-02 
	0. l 750E+03 
	0. l 750E+03 

	ROTY 
	ROTY 
	-0.6590E-02 
	0.5485E-02 
	-0.6350£+03 
	-0.6350E+03 

	ROTZ 
	ROTZ 
	0 .1146£-01 
	-0.1387E-01 
	-0.7250E+03 
	-0.7250Et03 

	ROTZ 
	ROTZ 
	0.5685£-02 
	0.1603E-02 
	0.5500E+03 
	0.5500E+03 

	ROTY 
	ROTY 
	-0 .1400E-01 
	-0.2254E-02 
	-0 .1060E+04 
	-0.1060E+04 

	ROTY 
	ROTY 
	-0.9587£-02 
	0.4355E-03 
	-0.9850£+03 
	-0.9850E+OJ 

	ROTY 
	ROTY 
	-0.2092£-01 
	-0. l699E-01 
	,,0.8400£+03 
	-0.8400£+03 

	ROTZ 
	ROTZ 
	0.4836E-02 
	0.9654E-02 
	V.7000£402 
	0.70QOE+02 

	R0'1'1 
	R0'1'1 
	0.2121£-02 
	0, J.011£-01 
	GC0E-t03 
	100GE+03 

	ROTY 
	ROTY 
	0.2003E-Ol 
	0. 1705E-01 
	--0. 8700E+03 
	-0,8700E+03 

	ROTZ 
	ROTZ 
	-0.5866E-02 
	0.1578E-02 
	O. lSOOEt-03 
	0.1500£+03 
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	! .Details of damage in file name: U51 Loading from Combination load file name: 050$0 Card title; 310 DEG STORM WIND & WAVE * 2.175 
	!-----------------------------------------------------------------------! 
	DISPLACEMENTS AND FORCES ALONG YIELD PATHS AT MEMBER ENDS 
	against stress indicates accuracy of 5 sig figs not obtained against deflections indicates that plastic yielding direction is suspect 
	*** 
	*** 

	Member 
	Member 
	Member 
	Node 
	Dof 
	Displacement 
	or 
	rotation 
	Force 
	or 
	Moment 

	No 
	No 
	No 
	Joint 
	Member 
	end 
	Required 
	Achieved 

	47 
	47 
	35 
	ROTZ 
	-0.5028E-02 
	-0.5418E-02 
	-0.5850E+03 
	-0.5850E+03 

	70 
	70 
	87 
	ROTZ 
	-0.1252E-01 
	-0.1031E-01 
	-0.5900E+03 
	-0.5900E+03 

	24 5 
	24 5 
	148 
	DISPK 
	-0.6602E+OO 
	-0.7234E+OO 
	-0.1300E+04 
	-0 .1300E+04 

	9 
	9 
	10 
	ROTY 
	0.1881E-Ol 
	0.1688E-01 
	0.9300E+03 
	0.9300E+03 

	328 
	328 
	195 
	ROTY 
	-0.7845E-02 
	-0.2987E-02 
	-0.1245E+04 
	-0.1245E+04 

	328 
	328 
	196 
	ROTY 
	0. 5214E-02 
	0.8504E-02 
	0.1060E+04 
	0.1060E+04 

	71 
	71 
	14 
	DI SPX 
	0.1066E+OO 
	0.1096E+OO 
	0. 9160E+04 
	0.9160E+04 

	51 
	51 
	39 
	ROTY 
	-0.1502E-01 
	-0.1440E-01 
	0.3700E+03 
	0.3700E+03 

	320 
	320 
	189 
	ROTY 
	-0.7449E-02 
	-0.6160E-02 
	0.1230E+04 
	0.1230E+04 

	14 7 
	14 7 
	92 
	ROTZ 
	-0.1053E-01 
	-0. 9771E-02 
	-0.7450E+03 
	-0.7450£+03 

	278 
	278 
	157 
	ROTY 
	-0 .1406E-02 
	-0.1646E-02 
	0.2000E+03 
	0.2000E+03 
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	TABLE b.2
	AISC Check Summary 
	. MEMBER STATION CASE INTERACT ION RATIO C-T 
	.. 
	I No. I POSITION No. FLAG 
	1.004 • 
	(Cl 165 
	101
	0.50
	159 
	64 
	64 
	64 
	(T) 

	1.003 •

	91 
	91 
	(C) 

	1. 003 •

	266 
	(C) 


	101
	0.75 
	101
	0.25 
	l.003 •
	l.003 •
	101

	0.00 
	(T)
	1.003 •
	101
	0.00 
	<--­
	(C)
	1.003 •
	101
	leg ---> 
	0.50
	250 
	(C)
	1. 003 •
	1. 003 •
	101

	0.50
	78
	member 
	1. 002 • 
	IT) 231 
	101
	74 
	l.00 
	249 
	249 
	249 
	(C) 

	l. 002
	0. 7 5 

	280 
	(C) 


	101
	101
	101
	1. 001 •

	101

	0.50 
	(T)
	(T)
	1. 001

	101
	0.00 
	' 
	(T) 256 
	1. 001
	101
	l.00
	70 
	IT) 151 
	1. 001
	101
	0.50 
	1.000 • 
	IT) 41 
	101
	0.50 
	IC) 51 
	0.999
	1. 00 101 
	47 
	47 
	47 
	(C) 

	0.75 101 

	152 
	152 
	(T) 

	0.00 101 

	(
	(
	c) 9 


	0.999
	0.999
	0.999
	0.50 101 
	0.50 101 
	0.999 

	IT) 148 
	0.00 101 
	0.00 101 
	0.999 

	IC) 233 
	0.50 101 
	0.50 101 
	0.998

	101 
	I cl
	0.75 
	0.998 
	IT) 225 
	101
	1. 00
	12 
	0.997 
	IC) 232 
	101
	0.50 
	0.997 
	IC) 153 
	101
	0.50 
	(T) 173 
	0.995
	101
	0.25 
	(C) 150 0.75 
	0.995
	101
	0.25 
	0.995 
	(Cl 263 
	101 
	(C)
	0.995
	101
	0.50 
	(C) 328 
	0.994
	101
	0.25
	14 4 
	0.994 
	IC) 279 
	101
	0.00 
	(T) 278 
	0.992
	101
	1. 00 
	(T) 77 
	0.992
	101
	0.00 
	(C) 156 
	0.989
	101
	0.50 
	(C) 320 
	0.989
	101
	0.25 
	(C) 57 
	0.988
	101
	1. 00 
	(C) 143 
	0.987
	101
	0.75 
	(C) 42 
	0.986
	101
	0.50 
	(C) 147 
	0.986
	0.75 
	101 
	(C)
	0.985
	101
	0.75 
	MEMBER STRENGTH RESULTS FOR DAMAGED STRUCTURE. ENVIRONMENTAL LOADING ' 2.175 MEMBER 65 fully released at end l. 
	API Check Summary 19th Edition Results. TABLE b.3 
	CLASSIFICATION INTERACT ION RATIO NO. NO. NO. I %K %X HT BENDING OVERALL 
	I JOINT BRACE CASE ! 
	89 
	89 
	89 
	71 
	101 
	72.7 
	9.7 
	17.6 
	0.012 
	1. 001 
	•• 

	146 
	146 
	172 
	101 
	59.8 
	0.0 
	40.2 
	0.015 
	0.999 

	159 
	159 
	280 
	101 
	o.o 
	0.0 
	100.0 
	0.969 
	0.999 

	89 
	89 
	165 
	101 
	88.0 
	12.0 
	0.0 
	0.076 
	0.985 

	161 
	161 
	282 
	101 
	0.0 
	0.0 
	100.0 
	0.000 
	0.982 

	135 
	135 
	171 
	101 
	56.9 
	0.0 
	43. 1 
	0.047 
	0.981 

	32 
	32 
	74 
	101 
	37.8 
	0.0 
	62.2 
	0.012 
	0.978 

	37 
	37 
	52 
	101 
	0.0 
	27 .0 
	73.0 
	0.790 
	0.975 

	36 
	36 
	53 
	101 
	o.o 
	0.0 
	100.0 
	0.764 
	0.973 

	157 
	157 
	278 
	101 
	0.0 
	o.o 
	100.0 
	0. 977 
	0.955 

	158 
	158 
	279 
	101 
	0.0 
	0.0 
	100.0 
	0.889 
	0.948 

	40 
	40 
	52 
	101 
	0.0 
	0.0 
	100.0 
	0. 709 
	0.927 

	37 
	37 
	48 
	101 
	o.o 
	100.0 
	0.0 
	0.939 
	0.916 

	183 
	183 
	312 
	101 
	78.4 
	0.0 
	21. 6 
	0.453 
	0.850 

	14 2 
	14 2 
	239 
	101 
	0.0 
	0.0 
	100.0 
	0.873 
	0.850 

	87 
	87 
	74 
	101 
	68.1 
	o.o 
	31. 9 
	0.025 
	0.845 

	41 
	41 
	53 
	101 
	o.o 
	0.0 
	100.0 
	0.418 
	0.801 

	14 
	14 
	71 
	101 
	44. 6 
	0.0 
	55.4 
	0.002 
	0.793 

	10 
	10 
	64 
	101 
	27.9 
	0.0 
	72.1 
	0.022 
	0.789 

	150 
	150 
	165 
	101 
	64.4 
	o.o 
	35.6 
	0.052 
	0.768 

	89 
	89 
	159 
	101 
	100.0 
	o.o 
	0.0 
	0.032 
	0.762 

	162 
	162 
	249 
	101 
	48.0 
	0.0 
	52.0 
	0.057 
	0.758 

	10 
	10 
	70 
	101 
	39.5 
	0.0 
	60.5 
	0.000 
	0. 741 

	160 
	160 
	281 
	101 
	0.0 
	o.o 
	100.0 
	0.818 
	0.740 

	146 
	146 
	164 
	101 
	64.5 
	o.o 
	35.5 
	0.009 
	0.740 


	186 
	186 
	186 
	322 
	101 
	0.0 
	29.8 
	70.2 
	0.141 

	186 
	186 
	256 
	101 
	60.9 
	o.o 
	39.1 
	0.034 

	197 
	197 
	263 
	101 
	o.o 
	0.0 
	100.0 
	0.084 

	89 
	89 
	78 
	101 
	100.0 
	o.o 
	o.o 
	0.012 

	64 
	64 
	151 
	101 
	90.0 
	0.0 
	10.0 
	0.007 

	195 
	195 
	259 
	101 
	54. 6 
	o.o 
	45.4 
	0.037 

	135 
	135 
	256 
	101 
	100.0 
	0.0 
	0.0 
	0.021 

	99 
	99 
	170 
	101 
	88.3 
	0.0 
	11. 7 
	0.016 

	219 
	219 
	363 
	101 
	o.o 
	99.9 
	0.1 
	0.233 

	189 
	189 
	320 
	101 
	0.0 
	0.0 
	100.0 
	0 .171 

	30 
	30 
	37 
	101 
	o.o 
	0.0 
	100.0 
	0.090 

	135 
	135 
	233 
	101 
	95.3 
	o.o 
	4. 7 
	0. 136 

	219 
	219 
	362 
	101 
	o.o 
	100.0 
	0.0 
	0.204 

	148 
	148 
	241 
	101 
	0.0 
	0.0 
	100.0 
	0. 396 


	0.738 
	0.736 
	o. 719 
	0. 717 
	0. 713 
	0.700 
	0.695 
	0.688 
	0.665 
	0.654 
	0.649 
	0.643 
	0.642 
	0.640 
	JOINT STRENGTH RESULTS FOR DAMAGED STRUCTURE. ENVIRONMENTAL LOADING"' 2.175 MEMBER 65 fully released at end 1. 
	c) .Results of collapse analysis 
	member 65 with yielding set to give an interaction ratio 
	of 0.75 at end 2 ie node 53 
	i) .Figure c.l: the lines and arrows in red indicate the axial and moments yield paths respectively. An arrow indicates that a bending moment has reached yield at the member end. It does not differentiate between rotation about member local y or z or both. This information is available in Table c.l 
	ii) .Table c.l lists the displacements and forces along the Yield Paths at member ends. Appendix B gives the member local y axis thus identifying the bending moments ROTY AND ROTZ. (Member local x direction is always along the length of the member). 
	iii) .Plots of undeformed and deformed structure at varying factors of .Figure c.2: wave and wind loading 1.25 .Figure c.3: • 1.55.
	* 

	' 
	Figure c.4: • • • 1.75
	' 
	Figure c.5: • .• 2.235
	' 
	The .deformations have been magnified by 40 
	iv) .Table c.2: Member strength result at wave and wind * 2.235 
	v) Table c.3: Joint strength result at wave and wind* 2.235 
	fl 
	Figure
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	-DAMAGED STRUCTURE STRESS ANALYSIS ­
	Details of damage in file name: X57 .Loading from Combination load file name: X56$D .
	Card title: 310 DEG STORM 2.235 • WAVE&WIND 
	!-----------------------------------------------------------------------! 
	DISPLACEMENTS AND FORCES ALONG YIELD PATHS AT MEMBER ENDS 
	*** against stress indicates accuracy of 5 sig figs not obtained *** against deflections indicates that plastic yielding direction is suspect 


	Member No 
	Member No 
	Member No 
	Member No 
	Node No 
	DoE 
	Displacement or rotation Joint Member end 
	Force or Required 
	Moment Achieved 

	241 
	241 
	148 
	ROTY 
	0.3421E-01 
	0.3646E-01 
	0.2300E+03 
	0.2300E+03 

	282 
	282 
	161 
	DISPX 
	0.2543E-01 
	0.1255E-01 
	-0.7850E+03 
	-0.7850E+03 

	282 
	282 
	161 
	ROTY 
	0.4857E-02 
	-0.6766E-02 
	0.8500E+02 
	0.8500E+02 

	282 
	282 
	173 
	ROTY 
	0.3794E-02 
	0.5902E-03 
	-0.5750E+03 
	-0.5750E+03 

	225 225 
	225 225 
	129 129 
	DI SPX ROTZ 
	0.4436E+OO -0.7935E-02 
	0. 4318E+OO -0.1373E-02 
	-0 .1150E+04 0.4000E+02 
	-0 .1150E+04 0.4000E+02 

	77 
	77 
	39 
	DISPX 
	-0.9374E-Ol 
	-0. 1398E+00 
	-0.6945E+04 
	-0.6945E+04 

	77 
	77 
	39 
	ROTY 
	0.4299E-02 
	0.3517E-02 
	0.1700E+03 
	0.1700E+03 

	87 
	87 
	48 
	ROTZ 
	-0.1486E-01 
	-0.1296E-01 
	0.3385E+04 
	0.3385E+04 

	65 
	65 
	39 
	DISPX 
	-0.1286E+OO 
	-0.3077E+00 
	-0.7500E+04 
	-0.7500E+04 

	65 
	65 
	39 
	ROTY 
	-0.1550E-01 
	-0.1182E-01 
	-0.9200E+03 
	-0.9200E+03 

	65 
	65 
	53 
	ROTY 
	-0.1418E-01 
	0.2939E-02 
	0.2300E+03 
	0.2300E+03 

	65 
	65 
	53 
	ROTZ 
	0.8910E-02 
	-0.6190E-05 
	0 .1350E+03 
	0.1350E+03 

	78 78 
	78 78 
	42 42 
	DI SPX ROTZ 
	-0.4787E-01 -0.1718E-01 
	-0.8381E-01 -0.1666E-01 
	-0.6155E+04 0.1050E+03 
	-0.6155E+04 0.1050E+03 

	281 
	281 
	160 
	ROTY 
	0.6265E-02 
	-0.1457E-02 
	0.1750E+03 
	0.1750E+03 

	281 
	281 
	171 
	ROTY 
	0.7080E-02 
	0.6832E-03 
	-0.1850E+03 
	-0.1850E+03 

	64 
	64 
	10 
	DISPX 
	-0 .1413E+OO 
	-0. 3224E+00 
	-0.9575E+04 
	-0.9575E+04 

	64 
	64 
	10 
	ROTY 
	-0.1709E-01 
	-0.4966E-02 
	-0.2000E+02 
	-0.2000E+02 

	64 
	64 
	52 
	ROTY 
	-0.1542E-Ol 
	-0.1878E-02 
	0.4000E+02 
	0.4000E+02 

	263 
	263 
	146 
	DISPX 
	-0.3930E+00 
	-0.5725E+OO 
	-0.3940E+04 
	-0.3940E+04 

	263 
	263 
	146 
	ROTZ 
	-0 .1381E-02 
	-0.7038E-02 
	-0.3500E+03 
	-0.3500E+03 

	263 
	263 
	197 
	ROTY 
	-0.7898E-02 
	-0.3887E-02 
	0.1450E+04 
	0.1450E+04 

	263 
	263 
	197 
	ROTZ 
	0.6397E-02 
	0.6884E-02 
	-0.2000E+02 
	-0.2000E+02 

	280 
	280 
	159 
	ROTY 
	0.6056E-02 
	-0.8587E-03 
	0.1900E+03 
	0.1900E+03 

	280 
	280 
	170 
	ROTY 
	0.5791E-02 
	0.1315E-02 
	-0.2000E+03 
	-0.2000E+03 

	244 
	244 
	147 
	ROTY 
	-0.8855E-02 
	0.8265E-02 
	-0.2100E+03 
	-0.2100E+03 

	244 
	244 
	147 
	ROTZ 
	-0.3248E-02 
	-0.3562E-01 
	-0.1600E+03 
	-0.1600E+03 

	244 
	244 
	148 
	ROTZ 
	0.3421E-01 
	-0.2868E-01 
	0.3100E+03 
	0.3100E+03 

	42 
	42 
	31 
	ROTY 
	0.2672E-03 
	0.6571E-03 
	-0.1500E+02 
	-0.1500E+02 

	42 
	42 
	32 
	ROTY 
	-0.1493E-01 
	0.3160E-03 
	0.5000E+02 
	0.5000E+02 

	143 
	143 
	85 
	DI SPX 
	0. 3417E+OO 
	0.3246E+OO 
	-0.9400E+03 
	-0.9400E+03 

	143 
	143 
	85 
	ROTZ 
	-0.B021E-02 
	-0.5977E-02 
	0.3000E+02 
	0.3000E+02 

	152 
	152 
	87 
	DI SPX 
	-0.2850E+OO 
	-0.4798E+OO 
	-0.6665E+04 
	-0.6665E+04 

	152 
	152 
	87 
	ROTY 
	-0.1595E-01 
	-0.8184E-02 
	-0.3900E+03 
	-0.3900E+03 

	152 
	152 
	96 
	ROTY 
	-0.8728E-02 
	-0.1551E-02 
	0.4400E+03 
	0.4400E+03 

	41 
	41 
	30 
	DISPX 
	-0 .1175E+OO 
	-0.1402E+OO 
	-0.3260E+04 
	-0.3260E+04 

	41 
	41 
	30 
	ROTY 
	-0 .1474E-01 
	-0.6366E-02 
	-0.7500E+02 
	-0.7500E+02 

	41 
	41 
	31 
	ROTY 
	0.2672E-03 
	-0.2052E-02 
	-0.7500E+02 
	-0.7500E+02 

	144 
	144 
	87 
	DI SPX 
	-0.3360E+OO 
	-0.3669E+OO 
	-0.2030E+04 
	-0.2030E+04 

	144 
	144 
	87 
	ROTY 
	-0.1595E-01 
	0.7069E-02 
	-0.1450E+03 
	-0.1450E+03 

	144 
	144 
	88 
	ROTY 
	-0.4147E-02 
	0.1016E-01 
	0.8000E+02 
	0.8000E+02 

	54 
	54 
	42 
	ROTZ 
	-0.9736E-02 
	-0. 8077E-02 
	-0. 7700E+03 
	-0.7700E+03 

	316 
	316 
	183 
	DI SPX 
	0.4935E+OO 
	0. 4782E+OO 
	-0.!600E+03 
	-0.1600E+03 

	316 
	316 
	183 
	ROTZ 
	-0. 2776E-02 
	-0.6904E-04 
	0.7000E+02 
	0.7000E+02 

	232 
	232 
	132 
	DISPX 
	0.2102E+OO 
	0.!925E+OO 
	-0.4135E+04 
	-0. 4135E+04 

	246 
	246 
	150 
	ROTY 
	-0. ll44E-01 
	-0.4174E-02 
	0.3650E+03 
	0.3650E+03 

	246 
	246 
	150 
	ROTZ 
	O.l294E-01 
	0.3337E-0! 
	~0.4200£-tOJ 
	-0.4200E+03 

	231 
	231 
	134 
	ROTY 
	-0.2314E-03 
	-0.1346£-01 
	0.9250£+03 
	0. 9250E+03 

	231 
	231 
	139 
	ROTY 
	0.3781E-Ol 
	0.9404£-02 
	-0.9250E+03 
	-0. 9250Et03 



	*** *** 
	*** *** 
	*** *** 
	*** 
	*** 
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	Page No: 2
	MODEL N!\ME: UM2PS1 15 Date: 10-DEC-93 
	-D!IMAGED STRUCTURE STRESS ANALYSIS ­
	Details of damage in file name: X57 .Loading from Combination load file name: X56$D .Card title: 310 DEG STORM 2.235 * WAVE&W!ND .
	!-----------------------------------------------------------------------! 
	DISPLACEMENTS AND FORCES ALONG YIELD PATHS AT MEMBER ENDS 
	against stress indicates accuracy of 5 sig figs not obtained against deflections indicates that plastic yielding direction is suspect 
	Member Node Dof Displacement or rotation Force or Moment .No No Joint Member end Required Achieved .
	279 158 ROTY 0.3376E-02 -0.1732E-02 0.1700E+03 0.1700E+03 
	279 169 ROTY 0. 2744E-02 0.1706E-02 ·0.1950E+03 -0.1950E+03 53 36 ROTY -0.5752E-02 -0.2536E-02 -0.1300E+03 -0.1300E+03 53 41 ROTZ -0.3777E-02 -0.5376E-02 0.1600E+03 0.1600E+03 
	ROTY -0 .1168E-01 0.3968E-02 0.1000E+02 O.lOOOE+02*** 172 146 
	172 146 

	ROTZ -0.1678E-02 0. 6334E-02 -0.1000E+02 -0.1000E+02 134 DI SPX 0.4297E+OO 0.4091E+OO -0.1375E+04 -0 .1375E+04 230 134 ROTZ 0.5215E-02 0.1051E-01 0.4000E+02 0.4000E+02 
	230 

	ROTZ -0.4625E-02 0.1238E-01 -0.SOOOE+Ol -0.5000E+Ol 249 99 DI SPX -0.4284E+OO -0.5910E+00 -0.5520E+04 -0.5520E+04 249 99 ROTY -0. ll44E-Ol -0.1683E-02 -0.SOOOE+Ol -0.SOOOE+Ol*** 
	230 137 

	249 99 ROTZ -0.2751E-02 -0.5403E·02 -0.1000E+03 -0.1000E+03 249 162 ROTY -0.7616E-02 -0. l 778E-03 0.1000E+03 0.1000E+03 249 162 ROTZ -0 .1461E-02 0.3286E-02 -0.2500£+03 -0.2500E+03 52 37 ROTY -0.8189E-02 -0. 4361E-02 -0.8000E+02 -0.8000E+02 
	52 40 ROTZ -0.1471E-02 -0.2816E-03 -0.1000E+03 -0.lOOOE+03 153 93 DISPX 0.2807E+OO 0.4275E+OO 0.8850E+04 0.8850E+04 153 93 ROTY -0 .1531E-01 -0.1038E-01 -0.3600E+03 -0.3600E+03 256 135 DISPX 0.4039E+OO 0. 5511E+OO 0.6905E+04 0.6905E+04 256 135 ROTY -0. llSSE-01 -0.9790E-02 -0.2700E+03 -0.2700E+03 256 135 ROTZ -0.2537E-02 -0.5785E-02 -0.2400E+03 -0.2400E+03 256 186 ROTY -0.7441E-02 0.5619E-02 0.2200E+03 0.2200E+03 256 186 ROTZ -0.1308E-02 0.2769E-02 ·0.2500E+03 -0.2500E+03 151 64 DI SPX 0. 3415E+OO 0.4908E+0
	70 10 DI SPX 0.6048E-01 0.6468E-01 0.9955E+04 0.9955E+04 
	70 
	87 ROTY 0.4187E-02 0.2547E-02 -0.2900E+03 -0. 2900E+"03 70 87 ROTZ -0.9932E-02 -0.4736E-02 -0.2150E+03 -0.2150E+03 147 88 ROTZ -0.5170E-02 0.5196E-02 0.5000E+02 0.5000E+02 
	14 7 92 ROTZ -0.8459E-02 0.4416E-02 -0.1500E+03 -0.1500E+03 74 32 DI SPX 0 .1383E+OO 0.2574E+OO 0.1084E+05 0.1084E+05 74 
	87 ROTY -0.1595E-01 -0.5936E-02 0 .1255E+o4 0.1255E+04 148 DISPX -0.5309E+OO -0.5439E+OO -0. l 775E+04 -0. l 775E+04 233 135 DISPX 0.1936E+OO 0.1901E+00 -0.3705E+04 -0.3705£+04 150 ROTZ 0.1273E-01 0.8439E-02 0.2000E+02 0.2000E+02 173 99 ROTY -0 .1144E-01 0.1985E-02 -0.8150E+03 -0.8150E+03 
	24 5 
	233 

	57 42 ROTY -0.1588E-Ol -0.9625E-02 0.5950E+03 0.5950E+03 164 146 ROTY 
	0.2499E-02 0.5851E-03 -0.3200E+03 -0. 3200E+03 
	259 19 5 ROTZ -0.4473E-02 -0.3078E-02 -0.4600E+03 -0.4600E+03 318 186 ROTY -0.7441E-02 0.1582E-02 -0. 7700E+03 -0. 7700E+03 320 189 ROTY -0.8088E-02 -0.4359E-02 0 .1115£+04 O.lll5E+04­278 157 ROTY 0.1563E-02 -0.2137E-03 0.1950E+03 0.1950E+03 227 132 ROTY -0 .1301E-01 -0. 7712E-02 -0 .1335£+04 -0.1335E+04 324 188 ROTY -0.9081E-04 -0.1671£-02 0.8650E+OJ 0.8650E+03 266 153 ROTY -0. 7808E-02 -0.4443E-02 -0.1555Et04 -0.1555E+04 
	12 14 ROTY 0.1767E-Ol O.l562E-01 -0<8300E+03 ~0.3300E+03 158 87 DISPX O.l589E+OO -0.1616E+QO -0. 526SE-t04 ,,Oo5265E+D4 180 107 ROTY ·0.1694E-02 -0.1272£-04 O.G600E-t03 0.6600E+03 
	Table c.1 Page 3_ of 3 !---------------------------------------------------------------------! MODEL NAME: UM2PS1 15 Date: 10-DEC-93 Page No: 3 
	-DAMAGED STRUCTURE STRESS ANALYSIS ­
	Details of damage in file name: X57 .Loading from Combination load file name: X56$D .Card title: 310 DEG STORM 2.235 * WAVE&WIND .
	!-----------------------------------------------------------------------! 
	DISPLACEMENTS AND FORCES ALONG YIELD PATHS AT MEMBER ENDS 
	*** against stress indicates accuracy of 5 sig figs not obtained *** against deflections indicates that plastic yielding direction is suspect 
	Member Node Dof Displacement or rotation Force or Moment No No Joint Member end Required Achieved 
	9 10 ROTY 0.1709E-01 0.1630E-Ol 0.8900E+03 0.8900E+03 274 162 ROTY -0.7616E-02 -0. 7337E-02 0.1230E+04 0.1230E+04 329 197 ROTY -0.7898E-02 -0.6305E-02 0.1580E+04 0.1580E+04 328 195 ROTY -0.9016E-02 -0. 7178E-02 -0.1420E+04 -0 .1420E+04 312 183 ROTY 0.1355E-02 0.1667E-02 0.4650E+03 0.4650E+03 14 5 89 ROTY -0.1468E-01 -0.1450E-Ol 0.1800E+03 0.1BOOE+03 
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	AISC Check Summary .TABLE c.2 
	I
	MEMBER STATION CASE No. ! POSITION No. 
	101 65 
	0.50
	233 
	101 64 
	0.25 
	101 78 
	0.50 
	101 153 
	0.25 
	101
	0.50 
	101 328 
	54 
	1. 00 
	101 151 
	0.00 
	101
	0.50 
	101 249 
	152 
	0.50 
	101 245 
	0.50 
	101
	1. 00 
	.. 
	101 member 
	0.75
	250
	leg > 
	101 70 
	274 
	1. 00 
	101 9 
	0.50 
	101 256 
	0.00 
	101 12 
	0.50 
	101 57 
	1. 00 
	101 147 
	1. 00 
	101 230 
	0.25 
	101 164 
	0.25 
	101 329 
	1. 00 
	101 41 
	1.00 
	101 145 
	0.50 
	101 87 
	0.75 
	101 263 
	0.00 
	101 259 
	0.50 
	101 158 
	1. 00 
	101 320 
	0.50 
	101 280 
	1. 00 
	101
	1. 00 
	101 312 
	77 
	0.25 
	101 266 
	1. 00 
	101 281 
	0.00 
	101
	1. 00 
	101 324 
	279 
	1. 00 
	101 74 
	0.00 
	101
	0.00 
	101 301 
	232 
	0.50 
	101
	0.00 
	INTERACTION RATIO .C·T FLAG 
	... 
	1.004 
	1. 004 
	1. 004 
	1. 003 
	1. 003 
	1. 002 
	1. 001 
	1. 001 
	1. 000 
	1.000 
	1. 000 
	0.999 
	0.999 
	0.999 
	0.997 
	0.997 
	0.996 
	0.996 
	0.995 
	0.994 
	0.994 
	0.994 
	0.994 
	0.993 
	0.992 
	0.991 
	0. 991 
	0.991 
	0.990 
	0.990 
	0.988 
	0.986 
	0.986 
	0.985 
	0.983 
	0.983 
	0.981 
	0.980 
	0.979 
	* * * * * * * * 
	* 
	(C) 
	( c) 
	(C) 
	(C) 
	(C) 

	(C) 
	(C) 

	(T) 
	(T) 

	(T) 
	(T) 

	(C) 
	(C) 

	(T) 
	(T) 

	(C) 
	(C) 

	(C) 
	(C) 


	( c) 
	(C) 
	(C) 
	(C) 

	(T) 
	(T) 

	(T) 
	(T) 


	(1') 
	(T) 
	(T) 
	(T) 

	(T) 
	(T) 

	(T) 
	(T) 

	(C) 
	(C) 


	( c) 
	(T) 
	(T) 
	(T) 

	(C) 
	(C) 

	(C) 
	(C) 

	(C) 
	(C) 


	( c) 
	(C) 
	(C) 
	(C) 

	(T) 
	(T) 


	( c) 
	(C) 
	(C) 
	(C) 

	(T) 
	(T) 

	(C) 
	(C) 

	(T) 
	(T) 

	(C) 
	(C) 

	(C) 
	(C) 

	(T) 
	(T) 

	(T) 
	(T) 

	(T) 
	(T) 

	(C) 
	(C) 

	(C) 
	(C) 
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	MEMBER STRENGTH RESULTS FOR DAMAGED STRUCTURE. ENVIRONMENTAL LOADING * 2.235 MEMBER 65 Restricted to an Interaction Ratio of 0.75 
	! JOINT NO. --------
	! JOINT NO. --------
	! JOINT NO. --------
	! JOINT NO. --------
	! JOINT NO. --------
	! JOINT NO. --------
	i -
	BRACE NO. -------
	i ' ' --
	CASE NO. -----
	CLASSIFICATION %K I %X l %YT --------------------
	INTERACTION BENDING -------------
	RATIO OVERALL----------

	161 
	161 
	282 
	101 
	o.o 0.0 100.0 
	0.150 
	l.000 

	32 
	32 
	74 
	101 
	43.2 0.0 56.8 
	0.057 
	0.998 

	40 
	40 
	52 
	101 
	o.o o.a 100.0 
	0. 770 
	0.994 

	41 
	41 
	53 
	101 
	0.0 o.o 100.0 
	0.881 
	0.981 

	37 
	37 
	52 
	101 
	0.0 9.0 91. 0 
	a.782 
	a.975 

	158 
	158 
	279 
	101 
	a.a o.a lOa.a 
	0.887 
	0.97a 

	36 
	36 
	53 
	101 
	0.0 a.o 100.0 
	0.878 
	a.949 

	157 
	157 
	278 
	lal 
	a.a a.a laa.o 
	0.969 
	0.941 

	160 
	160 
	281 
	101 
	0.0 0.0 100.0 
	0.893 
	0.938 

	159 
	159 
	280 
	lal 
	o.o 0.0 100.0 
	0. 914 
	0.935 

	146 
	146 
	172 
	101 
	57.2 o.a 42.8 
	a.oaa 
	0.927 

	135 
	135 
	171 
	lal 
	67.l a.a 32.9 
	0.048 
	0. 926 

	89 
	89 
	71 
	101 
	79.7 o.a 20.3 
	0. 011 
	0.901 

	173 
	173 
	293 
	lal 
	o.a a.a lao.o 
	0. 950 
	0.898 

	10 
	10 
	1a 
	lal 
	42.9 o.o 57.1 
	0.004 
	0.879 

	89 
	89 
	165 
	101 
	100.0 0.0 0.0 
	0.055 
	0.876 

	10 
	10 
	64 
	101 
	26.7 0.0 73.3 
	0.005 
	0.859 

	183 
	183 
	312 
	101 
	76.6 0.0 23.4 
	0. 4 62 
	0.856 

	146 
	146 
	164 
	lal 
	59.4 o.o 40.6 
	0.016 
	0.818 

	46 
	46 
	60 
	101 
	o.a o.a laO.O 
	o.a30 
	0.795 

	87 
	87 
	74 
	lal 
	70.6 a.a 29.4 
	a.a23 
	a.793 

	37 
	37 
	48 
	101 
	0.0 laO.O o.o 
	0.856 
	0. 778 

	89 
	89 
	78 
	101 
	97.a a.a 3.a 
	0.030 
	0.772 

	186 
	186 
	322 
	lal 
	0.0 31. 8 68.2 
	0 .117 
	0.766 

	89 
	89 
	159 
	101 
	100.0 o.o 0.0 
	0. 031 
	0. 741 

	195 
	195 
	259 
	101 
	56.9 o.o 4 3. l 
	0. 047 
	0. 7 33 

	189 
	189 
	32a 
	lal 
	a.o a.o laa.o 
	0 .140 
	0.730 

	3a 
	3a 
	37 
	lal 
	o.a o.o lOa.o 
	a.062 
	a. 724 

	172 64 
	172 64 
	302 89 
	101 101 
	0.0 0.0 lOa.a 98.2 a.o l. 8 
	0.536 o.ao1 
	a.707 0.697 

	14 
	14 
	71 
	101 
	52.5 o.o 47.5 
	0.001 
	0.696 

	64 
	64 
	151 
	101 
	100.0 0.0 a.o 
	0.006 
	0.685 

	14 2 
	14 2 
	239 
	101 
	o.o 0.0 100.0 
	0.661 
	0.680 

	135 
	135 
	256 
	101 
	100.0 o.o o.o 
	0.008 
	0.665 

	197 
	197 
	263 
	lal 
	o.a o.a laa.o 
	o.a93 
	0.659 

	186 
	186 
	256 
	lal 
	58. 4 o.o 41. 6 
	a.010 
	0.658 

	99 
	99 
	170 
	lal 
	86.8 o.a 13.2 
	0.018 
	a.657 

	32 
	32 
	4a 
	101 
	o.a 6.9 93.l 
	o.a12 
	0.655 

	150 --------
	150 --------
	-
	165 -------
	--
	lal -----
	67.3 a.o 32.7 --------------------
	0.018 -------------
	0.654 ----------
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	JOINT STRENGTH RESULTS EOR DAMAGED STRUCTURE. 
	ENVIRONMENTAL LOADING ' 2.235 .MEMBER 65 Restricted to an .Interaction Ratio of 0.75 .
	OBSERVATIONS AND FURTHER WORK ON PLATFORM No 3 
	The deterministic collapse analyses so tar performed on this platform have involved over 120 axial and moment restrictions see Tables a.l, 
	b.l and c.l. 
	Although member 65 is a leading diagonal in Row A and therefore constitutes a major member, its total release at end one reduces the final factor on the environmental loading from 2.245 with all members fully effective to 2.175, whilst restricting it at end two co an interaction ratio of 0.75 results in a final factor of 2.235. 
	Two further analyses are almost complete.They are member 65 restricted to an interaction ratio of 0.5 at end 2 and a major horizontal brace fully released at end one. 
	APPENDIX A: FINITE ELEMENT MODEL. 
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	APPENDIX B: MEMBER LOCAL y DIRECTION. 
	--------Memb Number ---
	--------Memb Number ---
	--------Memb Number ---
	--------Memb Number ---
	--------Memb Number ---
	--------Memb Number ---
	--i ! --
	---------LY --------
	---------------MY NY ----------------
	---i l ---
	------Memb Number ------
	-----------LY I -----------
	--------MY --------
	--------NY --------

	1 
	1 
	0.000 
	0.992 ·0.122 
	2 
	0.000 
	0.992 
	0.122 

	3 
	3 
	0.000 
	0.992 ·0.122 
	4 
	0.000 
	0.992 
	0.122 

	5 
	5 
	o.ooo 
	0.992 ·0.122 
	6 
	0.000 
	0.992 
	0 .122 

	7 
	7 
	1.000 
	0.000 0.000 
	8 
	l.000 
	0.000 
	0.000 

	9 
	9 
	1. 000 
	0.000 0.000 
	10 
	· l.000 
	0.000 
	0.000 

	11 
	11 
	·1.000 
	0.000 0.000 
	12 
	1. 000 
	o.ooo 
	0.000 

	13 
	13 
	0.000 
	0.000 1. 000 
	14 
	0.000 
	0.000 
	l.000 

	15 
	15 
	0.000 
	0.000 1. 000 
	16 
	0.000 
	0.000 
	1. 000 

	17 
	17 
	o.ooo 
	0.000 1.000 
	18 
	0.000 
	0.000 
	1.000 

	26 
	26 
	0.000 
	0.000 1. 000 
	27 
	o.ooo 
	0.000 
	1.000 

	28 
	28 
	0.000 
	o.ooo 1.000 
	19 
	0.000 
	1. 000 
	o.ooo 

	20 
	20 
	0.586 
	·0.811 0.000 
	21 
	0.681 
	0.732 
	0.000 

	31 
	31 
	1.000 
	0.000 0.000 
	29 
	0.000 
	0.000 
	1. 000 

	32 
	32 
	0.000 
	0.000 1.000 
	30 
	0.000 
	0.000 
	l.000 

	33 
	33 
	0.000 
	0.000 1. 000 
	22 
	0.000 
	o.ooo 
	1.000 

	34 
	34 
	o.ooo 
	0.000 1. 000 
	23 
	0.681 
	·0.732 
	o.ooo 

	24 
	24 
	·0.586 
	·0.811 0.000 
	35 
	0.000 
	0.000 
	1.000 

	25 
	25 
	0.000 
	·1.000 0.000 
	36 
	l.000 
	0.000 
	0.000 

	37 
	37 
	0.000 
	0.992 -0.122 
	38 
	o.ooo 
	o.ooo 
	1. 000 

	39 
	39 
	0.000 
	0.000 l.000 
	41 
	-1.000 
	0.000 
	0.000 

	40 
	40 
	0.000 
	0.992 0.122 
	42 
	-1.000 
	0.000 
	0.000 

	43 
	43 
	0.000 
	0.992 -0.122 
	44 
	0.000 
	0.992 
	o. 122 

	45 
	45 
	0.000 
	0.000 1. 000 
	48 
	-0.707 
	0.707 
	0.000 

	46 
	46 
	0.000 
	0.000 1. 000 
	47 
	-0.707 
	-0.707 
	0.000 

	49 
	49 
	0.000 
	1.000 o.ooo 
	51 
	-0.586 
	-0.811 
	0.000 

	52 
	52 
	-0.707 
	0.707 o.ooo 
	55 
	-1.000 
	o.ooo 
	0.000 

	53 
	53 
	-0.707 
	-0.707 0.000 
	56 
	-1.000 
	0.000 
	0.000 

	50 
	50 
	0.000 
	-1.000 o.ooo 
	54 
	0.586 
	-0. 811 
	0.000 

	57 
	57 
	-1.000 
	0.000 0.000 
	58 
	o.ooo 
	0.000 
	1.000 

	59 
	59 
	0.000 
	0.000 1. 000 
	60 
	0.000 
	1. 000 
	0.000 

	61 
	61 
	o.ooo 
	1.000 0.000 
	62 
	1. 000 
	0.000 
	0.000 

	63 
	63 
	l.000 
	0.000 0.000 
	64 
	-1. 000 
	0.000 
	0.000 

	65 
	65 
	-1.000 
	0.000 0.000 
	66 
	o.ooo 
	0.992 
	-0 .122 

	67 
	67 
	0.000 
	0.992 -0 .122 
	68 
	o.ooo 
	0.992 
	0.122 

	69 
	69 
	0.000 
	0.992 0.122 
	70 
	o.ooo 
	0.992 
	-0.122 

	71 
	71 
	0.000 
	0.992 0.122 
	72 
	o.ooo 
	0. 992 
	-0.122 

	73 
	73 
	0.000 
	0.992 -0.122 
	74 
	-1.000 
	0.000 
	0.000 

	75 
	75 
	o.ooo 
	0.992 0.122 
	76 
	0.000 
	0.992 
	0.122 

	77 
	77 
	0.000 
	0.992 -0.122 
	78 
	0.000 
	0. 992 
	0.122 

	79 
	79 
	0.000 
	0.992 -0.122 
	80 
	o.ooo 
	0.992 
	-0.122 

	81 
	81 
	0.000 
	0.992 0.122 
	82 
	0.000 
	0.992 
	0. 122 

	83 
	83 
	1. 000 
	0.000 0.000 
	84 
	1. 000 
	o.ooo 
	0.000 

	85 
	85 
	l.000 
	0.000 0.000 
	86 
	1. 000 
	0.000 
	0.000 

	87 
	87 
	0 .116 
	0.974 -0.194 
	88 
	-0 .116 
	0.974 
	0.194 

	89 
	89 
	-1. 000 
	0.000 o.ooo 
	90 
	-1.000 
	0.000 
	0.000 

	91 
	91 
	-1. 000 
	0.000 0.000 
	92 
	-1.000 
	0.000 
	0.000 

	93 
	93 
	-1. 000 
	0.000 0.000 
	94 
	-1.000 
	0.000 
	0.000 

	95 
	95 
	· l.000 
	o.ooo 0.000 
	96 
	·1.000 
	0.000 
	0.000 

	97 
	97 
	·l.000 
	0.000 0.000 
	98 
	-1.000 
	0.000 
	0.000 

	99 
	99 
	-1. 000 
	0.000 0.000 
	100 
	0.000 
	o.ooo 
	1. 000 

	101 
	101 
	0.000 
	0.000 1. 000 
	112 
	0.000 
	o.ooo 
	1. 000 

	102 
	102 
	0.000 
	0.000 1. 000 
	113 
	0.000 
	o.ooo 
	1.000 

	103 
	103 
	0.000 
	0.000 I.ODO 
	114 
	0.000 
	0.000 
	1.000 

	104 
	104 
	0.000 
	0.000 1. 000 
	115 
	0.000 
	0.000 
	1.000 

	TR
	---·---------
	---------­
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	-------
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	Memb . Number ' ----------
	Memb . Number ' ----------
	LY ---------
	MY -------
	NY ---------
	Hemb Number----------
	LY ----------
	MY -------
	NY --------

	I05 
	I05 
	0.000 
	0.000 
	I. 000 
	116.
	0.000 
	0.000 
	I.000

	I06 
	I06 
	0.000 
	0.000 
	I. 000 
	Il 7.
	0.000 
	0.000 
	I.000

	I07 
	I07 
	0.000 
	0.000 
	I. 000 
	!18
	0.000 
	0.000 
	I. 000

	108 .
	108 .
	0.000 
	0.000 
	1.000
	!19 .
	0.000 
	o.ooo 
	I. 000

	109 .
	109 .
	0.000 
	0.000 
	I. 000 
	120.
	0.000 
	0.000 
	1.000

	110 .
	110 .
	0.000 
	0.000 
	I. 000 
	I2I .
	0.000 
	0.000 
	I.000

	122 .
	122 .
	0.000 
	0.000 
	I.000 
	131.
	0.000 
	0.000 
	I.000 .

	123 .
	123 .
	0.000 
	0.000 
	1.000 
	132.
	0.000 
	0.000 
	I.000

	124 .
	124 .
	0.000 
	0.000 
	1.000
	133.
	0.000 
	0.000 
	I.000

	125 .
	125 .
	0.000 
	0.000 
	1.000
	134.
	0.000 
	0.000 
	I.000

	126 .
	126 .
	0.000 
	0.000 
	I.000
	135 .
	0.000 
	0.000 
	1. 000

	127 .
	127 .
	o.ooo 
	0.000 
	I. 000 
	136 .
	0.000 
	0.000 
	1.000

	128 .
	128 .
	0.000 
	0.000 
	I. 000 
	137 .
	0.000 
	0.000 
	I.000

	129 .
	129 .
	0.000 
	o.ooo 
	I.000 
	138 .
	0.000 
	0.000 
	I. 000 .

	111 .
	111 .
	0.000 
	0.000 
	I.000 
	130 .
	0.000 
	0.000 
	I. 000

	139 .
	139 .
	0.000 
	0.000 
	I. 000
	140.
	0.000 
	0.992 
	-0.122

	142 .
	142 .
	0.000 
	0.000 
	I. 000 
	14 3.
	0.000 
	0.000 
	I. 000

	144 .
	144 .
	-1.000 
	0.000 
	0.000
	141.
	0.000 
	0.992 
	0.122

	14 5 .
	14 5 .
	-I.000 
	0.000 
	0.000
	146 .
	0.000 
	0.992 
	-0.122

	14 7 .
	14 7 .
	0.000 
	0.000 
	I.000 
	14 8 .
	0.000 
	0.000 
	1.000 .

	149 .
	149 .
	0.000 
	0. 992 
	0. 122 .
	I50
	-1.000 
	0.000 
	0.000 .

	151 .
	151 .
	-1.000 
	0.000 
	0.000 
	152.
	-1.000 
	0.000 
	0.000

	153 .
	153 .
	-1.000 
	0.000 
	0.000
	I 54 .
	0.000 
	0.992 
	-0.122

	155 .
	155 .
	0.000 
	0.992 
	-0.122 
	156 .
	0.000 
	0.992 
	0.122 .

	157 .
	157 .
	0.000 
	0.992 
	0.122 
	158.
	0.000 
	0.992 
	-0.122

	159 .
	159 .
	0.000 
	0.992 
	0.122 
	160 .
	0.000 
	0.992 
	-0.122

	161 .
	161 .
	0.000 
	0.992 
	-0.122 
	162.
	0.000 
	0.392 
	0.122

	163 .
	163 .
	0.000 
	0.992 
	0.122
	164.
	0.000 
	0.992 
	-0.122

	165 .
	165 .
	0.000 
	0.992 
	0.122
	166 .
	0.000 
	0.992 
	-0.122

	167 .
	167 .
	0.000 
	0. 992 
	-0.122 
	168.
	0.000 
	0. 992 
	0.122 .

	169 .
	169 .
	0.000 
	0.992 
	0.122 
	170.
	-1.000 
	0.000 
	0.000 .

	171 .
	171 .
	-I.000 
	o.ooo 
	0.000 
	I 72.
	-I.000 
	0.000 
	0.000 .

	173 .
	173 .
	-I.ODO 
	0.000 
	0.000 
	174.
	-I.000 
	0.000 
	0.000 .

	175 .
	175 .
	-1.000 
	0.000 
	0.000 
	176.
	-I. 000 
	0.000 
	0.000 .

	177 .
	177 .
	-I.ODO 
	0.000 
	0.000 
	178.
	-1. 000 
	0.000 
	o.ooo .

	179 .
	179 .
	-I.ODO 
	0.000 
	0.000 
	180.
	-1.000 
	0.000 
	0.000 .

	181 .
	181 .
	-I.000 
	0.000 
	0.000 
	182.
	0.000 
	0.000 
	I. 000

	183 .
	183 .
	0.000 
	0.000 
	1. ODO
	194 .
	0.000 
	0.000 
	I. 000

	184 .
	184 .
	0.000 
	0.000 
	I.000 
	195 .
	0.000 
	0.000 
	1.000

	185 .
	185 .
	0.000 
	0.000 
	I.000 
	196 .
	0.000 
	0.000 
	I. ODO

	186 .
	186 .
	0.000 
	0.000 
	1.000 
	197.
	0.000 
	0.000 
	I.ODO .

	187 .
	187 .
	0.000 
	0.000 
	I. 000 
	198.
	0.000 
	0.000 
	1. 000 .

	188 .
	188 .
	0.000 
	o.ooo 
	I. 000 
	199.
	0.000 
	0.000 
	I.000 .

	189 .
	189 .
	0.000 
	0.000 
	I.000 
	200 .
	0.000 
	0.000 
	I.000 .

	190 .
	190 .
	0.000 
	o.ooo 
	I.000 
	201 .
	0.000 
	0.000 
	I.000 .

	191 .
	191 .
	0.000 
	0.000 
	I.000 
	202 .
	0.000 
	0.000 
	I.000 .

	192 .
	192 .
	0.000 
	0.000 
	I.000 
	203 .
	0.000 
	0.000 
	I.000 .

	204 .
	204 .
	0.000 
	0.000 
	I.000 
	213 .
	0.000 
	0.000 
	I.000 .

	205 .
	205 .
	0.000 
	0.000 
	I.000 
	214 .
	0.000 
	0.000 
	1.000 .

	206 .
	206 .
	0.000 
	0.000 
	I. 000 
	215 .
	0.000 
	0.000 
	1.000 .

	207 .
	207 .
	0.000 
	0.000 
	I. 000 
	216 .
	0.000 
	0.000 
	I. 000 .

	208 .
	208 .
	0.000 
	0.000 
	I. 000 
	217 .
	0.000 
	0.000 
	1. 000 .

	209 .
	209 .
	0.000 
	0.000 
	1. 000 
	218 .
	0.000 
	0.000 
	1.000 .

	210 .
	210 .
	0.000 
	0.000 
	1.000 
	2I9 
	0.000 
	0.000 
	I.ODO .

	211 .
	211 .
	0.000 
	0.000 
	1. 000 
	220 .
	0.000 
	0.000 
	l.000 .

	193 .
	193 .
	0.000 
	0.000 
	1. 000 
	212 .
	0.000 
	0.000 
	I.000 .

	221 .
	221 .
	0.000 
	0.000 
	1.000 
	222 .
	0.000 
	0. 992 
	-0.122 .

	226 
	226 
	0.000 
	0.000 
	1.000 
	227 .
	-1. 000 
	0.000 
	0.000 .

	224 
	224 
	0.000 
	0.000 
	l. 000 
	225 .
	0.000 
	0.000 
	I.000 

	------
	------
	-----
	-------
	--------
	-----------
	---
	-
	-----------
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	Memb 
	Memb 
	Memb 
	Memb 
	Memb 
	Memb 
	LY 
	MY 
	NY 
	Memb 
	LY 
	MY 
	NY .

	Number --------
	Number --------
	i --
	---------
	-------
	---------
	Number .----------
	----------
	-------
	--------

	228 
	228 
	-1.000 
	0.000 
	0.000 
	223 
	0.000 
	0.992 
	0.122 

	229 
	229 
	-1.000 
	0.000 
	0.000 
	230 
	0.000 
	0.000 
	l.000 

	234 
	234 
	0.000 
	0.000 
	l.000 
	231 
	0.000 
	0.000 
	l.000 

	235 
	235 
	0.000 
	0.000 
	1.000 
	237 
	0.000 
	o.ooo 
	l.000 

	238 
	238 
	o.ooo 
	0.000 
	1.000 
	239 
	0.000 
	o.ooo 
	l.000 

	232 
	232 
	0.000 
	0.992 
	-0.122 
	236 
	0.000 
	0.000 
	l.000 

	24 3 
	24 3 
	-1. 000 
	0.000 
	0.000 
	241 
	0.000 
	0.000 
	l.000 

	244 
	244 
	-1.000 
	0.000 
	0.000 
	242 
	0.000 
	0.000 
	l.000 

	24 5 
	24 5 
	-1.000 
	0.000 
	0.000 
	233 
	0.000 
	0. 992 
	0 .122 

	240 
	240 
	0.000 
	0.000 
	l.000 
	246 
	-1.000 
	0.000 
	0.000 

	247 
	247 
	0.000 
	0.992 
	-0.122 
	248 
	0.000 
	0.992 
	-0.122 

	249 
	249 
	-1. 000 
	0.000 
	o.ooo 
	250 
	0.000 
	0.992 
	0.122 

	251 
	251 
	0.000 
	o. 992 
	0.122 
	252 
	0.000 
	0.992 
	-0.122 

	253 
	253 
	0.000 
	0. 992 
	0.122 
	254 
	0.000 
	0.992 
	-0. 122 

	255 
	255 
	0.000 
	0.992 
	-0 .122 
	256 
	-1.000 
	0.000 
	0.000 

	257 
	257 
	o.ooo 
	o. 992 
	0.122 
	258 
	0.000 
	0.992 
	0.122 

	259 
	259 
	0.000 
	0.992 
	-0.122 
	260 
	0.000 
	0.992 
	0.122 

	261 
	261 
	0.000 
	0.992 
	-0.122 
	262 
	0.000 
	0.992 
	-0 .122 

	263 
	263 
	-1.000 
	0.000 
	o.ooo 
	264 
	o.ooo 
	0.992 
	0.122 

	265 
	265 
	0.000 
	0.992 
	0.122 
	266 
	-1.000 
	0.000 
	0.000 

	267 
	267 
	-1.000 
	o.ooo 
	0.000 
	268 
	-1.000 
	0.000 
	0.000 

	269 
	269 
	-1.000 
	0.000 
	o.ooo 
	270 
	-1.000 
	0.000 
	0.000 

	271 
	271 
	-1.000 
	0.000 
	0.000 
	272 
	-1.000 
	0.000 
	0.000 

	273 
	273 
	-1.000 
	0.000 
	0.000 
	274 
	-1.000 
	o.ooo 
	0.000 

	275 
	275 
	o.ooo 
	0.000 
	1.000 
	285 
	0.000 
	0.000 
	l.000 

	276 
	276 
	0.000 
	0.000 
	l.000 
	286 
	0.000 
	0.000 
	l.000 

	277 
	277 
	0.000 
	0.000 
	l.000 
	287 
	0.000 
	0.000 
	1. 000 

	278 
	278 
	0.000 
	0.000 
	1.000 
	288 
	0.000 
	o.ooo 
	l.000 

	279 
	279 
	0.000 
	0.000 
	1.000 
	289 
	0.000 
	o.ooo 
	1. 000 

	280 
	280 
	0.000 
	0.000 
	1.000 
	290 
	0.000 
	0.000 
	l.000 

	281 
	281 
	0.000 
	0.000 
	l.000 
	291 
	0.000 
	0.000 
	l.000 

	292 
	292 
	0.000 
	0.000 
	l.000 
	282 
	0.000 
	0.000 
	l.000 

	293 
	293 
	0.000 
	o.ooo 
	l.000 
	283 
	0.000 
	0.000 
	1.000 

	294 
	294 
	o.ooo 
	0.000 
	1.000 
	295 
	0.000 
	o.ooo 
	1.000 

	304 
	304 
	0.000 
	0.000 
	1.000 
	296 
	o.ooo 
	0.000 
	1. 000 

	305 
	305 
	0.000 
	0.000 
	l.000 
	297 
	0.000 
	0.000 
	l.000 

	306 
	306 
	0.000 
	0.000 
	l.000 
	298 
	0.000 
	0.000 
	l.000 

	307 
	307 
	0.000 
	0.000 
	1.000 
	299 
	0.000 
	0.000 
	l.000 

	308 
	308 
	o.ooo 
	0.000 
	1.000 
	300 
	0.000 
	o.ooo 
	l.000 

	309 
	309 
	o.ooo 
	0.000 
	l.000 
	301 
	o.ooo 
	0.000 
	l. 000 

	310 
	310 
	0.000 
	o.ooo 
	l. 000 
	302 
	0.000 
	0.000 
	1.000 

	311 
	311 
	o.ooo 
	0.000 
	1. 000 
	284 
	o.ooo 
	0.000 
	1.000 

	303 
	303 
	o.ooo 
	0.000 
	l.000 
	312 
	o.ooo 
	0.000 
	l.000 

	313 
	313 
	0.000 
	0.992 
	-0.122 
	317 
	0.000 
	0.000 
	1. 000 

	318 
	318 
	-1.000 
	0.000 
	0.000 
	315 
	0.000 
	o.ooo 
	1. 000 

	316 
	316 
	o.ooo 
	0.000 
	1. 000 
	319 
	-1. 000 
	0.000 
	0.000 

	314 
	314 
	0.000 
	0. 992 
	0.122 
	320 
	-1.000 
	0.000 
	0.000 

	321 
	321 
	0.000 
	0.992 
	0.122 
	325 
	0.000 
	0.000 
	1. 000 

	322 
	322 
	0.000 
	0.992 
	-0.122 
	323 
	0.000 
	0.000 
	1. 000 

	327 
	327 
	0.000 
	0.000 
	l.000 
	328 
	-1.000 
	0.000 
	0.000 

	324 
	324 
	0.000 
	0.000 
	l.000 
	326 
	0.000 
	0.992 
	0.122 

	329 
	329 
	-1. 000 
	o.ooo 
	0.000 
	330 
	0.000 
	0.992 
	-0.122 

	331 
	331 
	0.000 
	0.992 
	-0.122 
	332 
	0.000 
	0.992 
	0 .122 

	333 
	333 
	0.000 
	0.992 
	0.122 
	334 
	0.000 
	0.992 
	-0.122 

	335 
	335 
	0.000 
	0.992 
	0.122 
	336 
	0.000 
	0.992 
	0 .122 

	337 
	337 
	0.000 
	0.992 
	0 .122 
	338 
	0.000 
	0.992 
	-0.122 

	339 
	339 
	0.000 
	0.992 
	-0.122 
	340 
	0.000 
	0.992 
	0.122 

	341 
	341 
	0.000 
	0.992 
	0. 122 
	342 
	0.000 
	0.992 
	-0.122 

	343 
	343 
	0.000 
	0. 992 
	0.122 
	344 
	0.000 
	0.992 
	~-0.122 

	-
	-
	---
	-------
	-------
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	Memb LY Number -------------------
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	Memb LY Number -------------------
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	MY --------
	NY --------

	34 5 
	34 5 
	0.000 
	0.992 
	0.122 
	34 6 
	0.000 
	0.992 
	-0.122 

	347 
	347 
	0.000 
	0.992 
	0 .122 
	348 
	1. 000 
	0.000 
	0.000 

	349 
	349 
	1.000 
	0.000 
	0.000 
	350 
	1.000 
	0.000 
	o.ooo 

	351 
	351 
	0.000 
	1. 000 
	0.000 
	352 
	1. 000 
	0.000 
	o.ooo 

	353 
	353 
	1. 000 
	0.000 
	0.000 
	354 
	1. 000 
	0.000 
	0.000 

	355 
	355 
	0.000 
	0.000 
	1. 000 
	356 
	0.000 
	0.000 
	1. 000 

	357 
	357 
	0.000 
	0.000 
	1. 000 
	358 
	0.000 
	0.000 
	1.000 

	359 
	359 
	0.000 
	0.000 
	1. 000 
	360 
	0.000 
	0.000 
	1.000 

	361 
	361 
	0.000 
	0.000 
	1. 000 
	362 
	0.000 
	o.ooo 
	1.000 

	363 
	363 
	0.000 
	0.000 
	1. 000 
	364 
	0.000 
	0.000 
	1. 000 

	365 
	365 
	1.000 
	0.000 
	0.000 
	366 
	1. 000 
	0.000 
	o.ooo 

	367 
	367 
	1.000 
	0.000 
	0.000 
	368 
	1. 000 
	o.ooo 
	0.000 

	369 
	369 
	1. 000 
	0.000 
	0.000 
	370 
	0.000 
	0.000 
	1.000 

	371 
	371 
	0.000 
	0.000 
	1. 000 
	372 
	0.000 
	0.000 
	1. 000 

	373 
	373 
	0.000 
	0.000 
	1. 000 
	374 
	o.ooo 
	0.000 
	1. 000 

	375 
	375 
	0.000 
	0.000 
	1. 000 
	376 
	0.000 
	o.ooo 
	1.000 

	377 
	377 
	0.000 
	0.000 
	1. 000 
	378 
	0.000 
	0.000 
	1. 000 

	379 
	379 
	0.000 
	0.000 
	1.000 
	380 
	0.000 
	o.ooo 
	1.000 

	381 
	381 
	0.000 
	0.000 
	1. 000 
	382 
	o.ooo 
	0.000 
	1.000 

	383 
	383 
	0.000 
	0.000 
	1.000 
	384 
	0.000 
	0.000 
	1.000 

	385 
	385 
	0.000 
	0.000 
	1. 000 
	386 
	0.000 
	o.ooo 
	1. 000 

	387 
	387 
	0.000 
	0.000 
	1. 000 
	388 
	0.000 
	0.000 
	1.000 

	389 
	389 
	0.000 
	0.000 
	1. 000 
	390 
	0.000 
	o.ooo 
	1.000 

	391 
	391 
	0.000 
	0.000 
	1. 000 
	392 
	0.000 
	o.ooo 
	1.000 

	393 
	393 
	0.000 
	0.000 
	1.000 
	394 
	0.000 
	0.000 
	1.000 

	395 
	395 
	1. 000 
	0.000 
	0.000 
	396 
	1. 000 
	o.ooo 
	0.000 

	397 
	397 
	1. 000 
	0.000 
	0.000 
	398 
	1. 000 
	o.ooo 
	0.000 

	399 
	399 
	1. 000 
	0.000 
	0.000 
	400 
	1. 000 
	0.000 
	o.ooo 

	401 
	401 
	0.000 
	0.000 
	1. 000 
	402 
	0.000 
	0.000 
	1. 000 

	403 
	403 
	0.000 
	0.000 
	1. 000 
	404 
	0.000 
	0.000 
	1. 000 

	405 
	405 
	0.000 
	0.000 
	1. 000 
	406 
	0.000 
	0.000 
	1.000 

	407 
	407 
	0.000 
	0.000 
	1. 000 
	408 
	0.000 
	0.000 
	1.000 

	409 
	409 
	0.000 
	0.000 
	1. 000 
	410 
	0.000 
	0.000 
	1.000 

	411 
	411 
	0.000 
	0.000 
	1. 000 
	412 
	0.000 
	0.000 
	1.000 

	413 
	413 
	0.000 
	0.000 
	1. 000 
	414 
	0.000 
	o.ooo 
	1.000 

	415 
	415 
	0.000 
	0.000 
	1. 000 
	416 
	0.000 
	0.000 
	1.000 

	417 
	417 
	0.000 
	0.000 
	1. 000 
	418 
	0.000 
	o.ooo 
	1. 000 

	419 
	419 
	0.000 
	0.000 
	1. 000 
	420 
	0.000 
	0.000 
	1.000 

	421 
	421 
	0.000 
	0.000 
	1. 000 
	422 
	0.000 
	0.000 
	1.000 

	4 23 
	4 23 
	0.000 
	0.000 
	1. 000 
	424 
	0.000 
	0.000 
	1.000 

	425 
	425 
	0.000 
	0.000 
	1. 000 
	426 
	1. 000 
	o.ooo 
	0.000 

	427 
	427 
	1. 000 
	0.000 
	0.000 
	428 
	1. 000 
	0.000 
	0.000 

	4 29 
	4 29 
	1. 000 
	0.000 
	0.000 
	430 
	1.000 
	o.ooo 
	0.000 

	431 
	431 
	1.000 
	0.000 
	0.000 
	432 
	0.000 
	0.000 
	1.000 

	433 
	433 
	0.000 
	0.000 
	1. 000 
	434 
	0.000 
	0.000 
	1.000 

	435 
	435 
	0.000 
	0.000 
	1. 000 
	436 
	o.ooo 
	o.ooo 
	1.000 

	437 
	437 
	0.000 
	0.000 
	1.000 
	438 
	o.ooo 
	o.ooo 
	1.000 

	439 
	439 
	0.000 
	0.000 
	1. 000 
	440 
	0.000 
	0.000 
	1.000 

	441 
	441 
	0.000 
	0.000 
	1. 000 
	442 
	0.000 
	0.000 
	1.000 

	443 
	443 
	0.000 
	0.000 
	1. 000 
	444 
	0.000 
	0.000 
	1. 000 

	445 
	445 
	0.000 
	0.000 
	1. 000 
	446 
	0.000 
	0.000 
	1. 000 

	447 
	447 
	0.000 
	0.000 
	1. 000 
	44 8 
	0.000 
	0.000 
	1.000 

	449 
	449 
	0.000 
	0.000 
	1. 000 
	450 
	o.ooo 
	0.000 
	1.000 

	451 
	451 
	0.000 
	0.000 
	1.000 
	452 
	0.000 
	0.000 
	1.000 

	453 
	453 
	0.000 
	0.000 
	1. 000 
	4 54 
	o.ooo 
	0.000 
	1.000 

	455 
	455 
	0.000 
	0.000 
	1.000 
	456 
	0.000 
	0. 00 0 
	1.000 
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