1236 SKID LIFT ANALYSIS

SWL:=14932 Ibf-1.13=(1.687-10") Ibf
SWLg,q:=17000 Ibf
DL:=SWLgy,;-2=(3.4-10") lbf

O1ing =30 deg=0.524

Complete Skid Main Lift Eye Tearout (Reference: 1236-6005-11D, 1236-6005-11G, and
Figure A)

Both lift eyes are dimensionally the same, will have the same sling force applied, and
therefore will see the same tearout stress. The material is C.S. A516 GR. 70 NORM.

DL
Fsling =t 1 = <1.309 . 104> lbf Fsling: 5.936 tonnef
3-.cos <95h‘ng>
Teye:=1.0 in
Apear=1.132 in+2.T,,,=2.264 in’ Ao =0.720 in 2T, =1.44 in®
) F..
T ohear i=—ad = (5.78+10°) psi Trorm i=—229_ — (9.088+10°) psi
shear

norm

T allow. = 15200 psi T atow = 25333 psi

T allow. O alliow
SF,:= =2.63 SF,:=
T shear O nhorm

=2.788
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Figure A: Main Skid Lift Eye



Weld Shear of Main Lift Eye Due to Direct Shear and Torsion. (Reference
1236-6005-03, 1236-6005-04, and Figures A & B).

h’weld =8 in

Woperq = 1.01 in

Lyeia=NPyperqg* 2 + W9+ 2=18.02 in Material is E71T-1 Weld Wire
T oyerq:=0.375 in+.7071=0.265 in T llowweld ‘= 17100 psi

Aweld = Lweld = Tweld =4.778 in?

3
cta)) ) —79.676 in’

((1.01 i+ (Tyea+2)) (8 in+(2-T,
Iweldbase::
5 12
(1.01 in-(8 in) )
12

=43.093 in*

Ibase =
Iweld ::Iweldbase _Ibase =36.583 1:1’1,4

R:=4in+T,,,;=4.265 in
D:=2.551 in
Torque:=F

wing> D=(3.338-10") in-Ibf
F .
T directshear *= ﬂ = (2739 . 103 > pSZ
weld
(Torque . R)
T torsional ‘= I—
weld

»—_— — 3 )
Tiotal *= T directshear + Ttorsional = <6631 - 10 > bst

=(3.892.10°%) psi

T allowweld

—=2.579
Ttotal

SF3::

[

Figuré B



Weld Between Plate and Tubing (Reference 1236-6005-11J and 1236-6005-03.)

h’weldp =9 in
Woperdp =8 N Material is E71T-1 Weld Wire
Lweldp i= hweldp 2+ Wopeldp * 2=341n T allowweld *= 17100 pSZ

3 . .
Tpetap:=-7071 § 1mn=0.265
Aweldp = Tweldp ° Lweldp =9.016 in’

3
( w + (T <2)) - (h +(2.T )
Iweldbasep — < weldp < weldp >>12< weldp < weldp>> —615.329 7:’I’L4
w «(h 3

Dysep'= (et Pi)’) _ s

12
Iweldp ::Iweldbasep_lbasep: 129.329 ’1:1’7,4

C:=4 in+.7071-(.5) in=4.354 in
D,:=2.339 in+% in=2.839 in

Torque, = F,- Dy =(3.715-10") in-lbf

Fy; _
T directshearp ::#: <1452 . 103> pst

<T01¥%(36 -C> .
—I”—z (1.251-10%) psi

weldp

*—_— — 3 y
7-totalp = Tdirectshearp + 7-torsiomzlp = <2702 -10 > pst

Ttorsionalp =

T allowweld

—=6.328
Ttotalp

SF4::



Skid Half Intermediate Lift Eye Tearout (Reference 1236-6005-11E, 1236-6005-11F, and

Figure C.)
Both lift eyes are dimensionally the same, will have the same sling force applied, and

therefore will see the same tearout stress. The material is C.S. A516 GR. 70 NORM.

R
Fying1 = ——————=(6.543-10%) Ibf F ing1 = 2.968 tonnef
3. CO_S (Qsling)
Teyel = 1.07:“ | ) I | | )
Agpoar1 =1.132 in-2.T,,, =2.264 in®> A =0.720 02T, =1.44 in®
F . F..
T ohears 1= —om9 — (2.89-10°) psi T ot = AS“"QI =(4.544.10%) psi
shearl norml |
Tallow1 = 15200 psi . O aliowt = 25333 psi
SFy =41 _5 959 SFyi=—"%" —5.575
T shearl | O norml

Figure C




Weld Shear of Intermediate Lift Eye (half skid) Due to Direct Shear and
Torsion. (Reference 1236-6005-03, 1236-6005-04, and Figure C).

Poperqz :i=6.5 in

Wopego :=1.01 in

Lyeiazi=Pyerdo * 2 + Weyerge * 2=15.02 in Material is E71T-1 Weld Wire
T yoran :=0.375 in+.7071 =0.265 in T allowweld := 17100 psi

Aweld2 = Lweld2 ° Tweld2 =3.983 in’

3
I ml ((1 i+ (Tyeran+2)) * (8 i+ (2 Tyeraz)) )
weldbase2x *— 12

<1 in-(8 m)3>

=79.159 in*

=42.667 in*

Ibase2w =
. 4
Iweld2a: = Iweldbase?a: — IbaseZa: =36.492 in

C,y:=4 in+.7071-(.5) in=4.354 in
D,:=5.928 in
Torquey:=F .+ Dy = (3.879-10") in. Ibf

F .
T directshear2 ::ﬂ = <1643 * 103) psi
Tweld2 C
Ttorsional2z *= < i L i 2> = <4628‘ 103) pS’L
Iweld2:n
3
Iweldbaser = <<8 i <Tw8ld2 : 2>> ;[gl itk <2 [ ded2>> ) =2.548 in4
3
Ibase?y:: (8 ikl (1 zn) > =0.667 7:1’1,4

12

. 4
Iweld2y = Iweldbase2y —] IbaseZy =1.881 wn

C3:=0.5 in+.7071+0.5 in=0.854 in
D,:=2.192 in

Torques:=F g, +sin(15.9) » Dy =—2.737-10° in-Ibf
<Torque3 -C 3>

Ttorsz'onal?)y = T
weld2y

=-1.242.10° psi

-— — 3 ’
Tiotal2 *= Tdirectshear2 T Ttorsional2z T |Ttorsional3y| - <7513 -10 > bst

T allowweld

— =2.276
Ttotal2

SF7::



Buckling of c-channel in half skid lift configuration. The member is assumed to be a
pin-ended column for worst case scenario analysis. Reference Figures D & E.

Fying1 = (6.543+10%) Ibf

0,:=64.75 deg

0,:=74.88 deg

F,=F gy -cos (60,) = (2.791-10°) Ibf
F,:=F g +cos (6,)=(1.707-10°) Ibf
I,:=125.1020 in'

I,:=4.5753 in'

C:=1

E:=30000000 psi

A,,:=6.08 in®

1:=137.5 in

C-n?.E-I

P z Y =(1.959-10°) Ibf

yer'*

I
— % _(7.165-10") Ibf

F, )
O-COmp'ressive = A_ =459.074 pst

CS

Material = C.S. A-36
Uallow2 = 24000 psi

T

SFg:=—2"=701.93

o

T

xTcr

SFQ = FZ

=25.671

O allow?

SF, i=—2%"% 52279

compressive

Figure D



Figure E
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Buckling of bent plate cross beams in complete skid lift arrangement. The two adjacent
members will be treated as one long member to analyze worst case. Reference Figure F &

G.

Fying=(1.309-10") Ibf

0,,:=70.55 deg

0,,:=68.10 deg

F=Fg,+cos (0,,)=(4.358-10°) Ibf
Fy:=Fying-cos (6,,) = (4.881-10°) Ibf
I,,:=6.4174 in"

I,,:=25.7589 in*

C:=1

E:=30000000 psi

A,y =5.089 in’

1,:=150.61 in
C.m*+E-I
Py =Y (8.377.10") Ibf
L

2
G Bl =(3.362-10°) Ibf

F
1 —856.285 psi

Ucompressivel =

csl

Figure F

Material = C.S. A-36
O—allow2 = 24000 psi

P
SF, = ;j‘”’l =19.223

z1

chrl
SF12 = :77-16
F

z1

g
SFyi=— 2 —52.279

compressive
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Skid Connection Bolt analysis:

The bolts being used are 3/4" - 10 UNC Gr. 5 Bolts. There are 12 sets of bolts
connecting the 2 skid halves together. This analysis proves that 6 sets will be sufficient.
We will use the minimum distance between bolts (db) to be conservative. Two sets are 3.5
inches apart, and 4 sets are 4.4375 inches apart. Reference drawing 1236-6005-01 and
FiguresH & 1.

F ::%-DL:<1.7-104> lbf

Fying1 = (6.543+10%) Ibf

r:=73.5241 in

_87.8 in

l: =43.9 in

N = number of bolt sets

N:=6

db:: 3.5 in

Ay =0.334 in®

Fo=2 Fslingl *CO8 <08lin9> = <1'133 * 104> lbf

Fyi=F =2+ Fgn +sin (6,,) = —808.894 Ibf

Fyyi=2+F i cos (6,,) = (4.881-10°) Ibf

M=l Fyp—2+xFy; 0 +sin (0,,) =—3.952.10° in.lbf

P A gga.1g Ibf
bolt N.d

* G

F 0 .
o= bt — —5.635-10* DSt

bolt

O allowbolt = 61333 psi

O allowbolt

=1.089

SF14 =

Ty



Figure H

Figure |




Weld shear analysis of weld on bent plate due to direct shear and torsion. The cross-
section dimensions will be taken from the bent plate that is in line with the lift eyes.
Reference 1236-6005-03, 1236-6005-04, 1236-6005-10B, and Figure J.

Cppi=2.51n

Cbpweld :=2.5 1 +0.25 in-0.7071=2.677 in
Weld Material is E71T-1
Weld Wire

I,,,:=13.2569 in’ T allowweld = 17100 psi

MA 'Cbp 1
6 'bep
4:=12.4102 in*

M,-C
72 - Ppucld _ _1.421.10" psi

yweld

T bending = —1.242-10" psi

I

ywel

O bendweld *=

Apergz=3-1931 in”

Fpy

—253.326 psi

Tdirect ‘=

weld2

O vonmises "= \/Ubendweldz +3- Tdi'rect2 = <1‘421 ° 104) pSi

T
SF15 I allowweld —1.203

vonmises
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Bent Plate weld analysis due to weight of ROV trencher. See drawing 1236-6005-03,
1236-6005-04, 1236-6005-10A, and Figure K.

a:=16.103 in
b:=59.200 in Weld Material is E71T-1
1:=75.303 in Weld Wire
I et *=8.5896 in’

O gllowweld *= 38000 pS’L
Cbp2::2 n

Clrpwetazi=2 n+0.25 in+.707=2.177 in

39683 If _ (1.984-10") ibf

F track ‘=

Fy = Ft;‘“’“ =(9.921-10%) Ibf

P
R,= F”’l’;bZ -(3-a+b)=(8.754-10°) Ibf
Ry:= Fb’;;az «(3+b+a)=(1.167-10°) Ibf
Ma::ﬂ"l?'b2 =(9.873-10*) in-Ibf
M,,::L?z.b:(ZGSG-lOA‘) in-Ibf
aaweld::w:<2.502-104> psi T oweld = R, =(2.741-10%) psi
yweld2 weld2
T oweld ::%: (6.806-10%) psi Toweld = wRe’:dz =365.464 psi
Favon =\ (Caweta)” +3* (Tawera)? = (2.547-10") psi SF =2 2llowweld _ 4 g9

Tpoom=\/ (Tpueta)” +3* (Thuera)” = (6.835-10%) psi Sy =2 cllowweld _ g s

T hvon
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Bent Plate material analysis due to weight of ROV trencher. See drawing 1236-6005-10A
and Figures K and L.

a:=16.103 in

b:=59.200 in Material is C.S. A-131, Gr. EH-36.
1:=75.303 in

I,°=8.8169 in’ T allowEH36 = 34000 psi

Apppi=3.5890 in”
Cip3i=3.1625 in
I3:=19.7587 in’
Appgi=4.589 in’

Fyopi= 396823ﬂ: (1.984-10") ibf
F
Fyp= t;‘“’“ =(9.921-10°) Ibf
F, b’
R,:= ”’l’g -(3+a+b)=(8.754-10°) Ibf
F,,-a’
Ry:= b‘;ga -(3+b+a)=(1.167-10%) Ibf
F,,-a-b’
M, :—””l? =(9.873-10) in-Ibf
Fbp'a2 'b 4 .
My=—"———=(2.686-10") in-Ibf
F, !b2
M, := ’l’g (a+(3-a+b)—a-1)=(4.223.10") in-Ibf
M,-C R
o :;7@2:(2.24-104) psi Tapp'=——=(2.439-10%) psi
ybp2 bp2
M,-C R
T = — 22 = (6.092-10°) psi Tb,,p::A_”:325.15 psi
ybp2 bp2
M,.C R
acbp::;_’”f’:(ﬁ.759-103) psi Topp=——=(1.90810*) psi
ybp3 bp3
T avonbp ::\/ (Tap)” +3+ (Tapp)” =(2.279-10*) psi S i= 2 AHowPH3S _ g 4g9
O-avonbp
‘J'buonbp::\/<0'bbp>2 +3- <Tbbp>2 :<6'118' 103) psi SF17::M:5.557
O-bvonbp
awon,,p::\/ (Tetp)” +3+ (Tupp)” =(7.523-10°) psi S, = JalowEH3S _ 51
g

cvonbp
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