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Joint No. Mat’L Spec.Type WPS No./Rev. No. Joint type thickness PWHT . P g WELDER'S Remarks
) requirements | Process
or Grade (mm) requirements QUAL.TYPE REQ
AR NI G [ 5 8 Sh 3 4%
Circ. and Long. weld of shell and circ.
~6 - _40°
AL~ SA-240(UNS WPS-22-% 08-012Rev.2 | weld of shell to head. 8~10 x H-40C GTAW GTAW F
B1~5 S$32750) s No Yes
NALIEE YL 4%
Long. welds of manway nozzle.
SA-182-F53(U o
N TR 43 4 . o
Cl. C6 WPS-22-% 08-011 Rev.2 | Circ. welds of manway nozzle and 8 SMAW SMAW F
SA-240(UNS No Yes
flange
$32750)
SA-182-F53(U g,
e | 532750)( 5 <10mm Bk, PLELE . .
WPS-22-%- 08-012 Rev.2 | Circ. welds of nozzle to elbow and | 6~7.5 GTAW GTAW H
C7~8. SA-815(UNS No No
flange & <10mm
S32760)
SA-182-F53(U § =10mm #E4 5k 2 B 4%
B6 NS $32750) WPS-22-1% 08-011 Rev.2 | Circ. weld of nozzle to flange & = 1016 T H-40°C GTAW GTAW H #TJ& Root Pass: GTAW 6mm
C3~5 SA-815(UNS WPS-22-7% 08-012 Rev.2 | 10mm No Yes SMAW SMAW H H 4> Other:SMAW
$32760)
D1~24 | 5A-182-F53(U
El. E8 e AR Sl G A A G 2
NSS32750 | Wps-22-% 08-012Rev2 | it 3 ey B REIRARE 6~16/ 5 ”%\ﬂﬁ
E11. E13. Fillet welds of nozzle to shell, head and -40°C GTAW GTAWH
SA-240(UNS WPS-22-% 08-012 Rev.2 . 8~16 No
E17. E20 pipe cap. Part Yes
193 $32750)
] H H 1% H i L H
Pre .By Date Rev .By Date App. By Date
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BER A4 KR BTHEDR
e/ BN | RIAE | e o | meiics
YR g S P TSR SIESS ek A Joint 2k _ - Ik
_ Mat’L _ ) Impact Welding WELDER’S
Joint No. WPS No./Rev. No. Joint type thickness PWHT . Remarks
Spec.Type or . requirements Process QUAL.TYPE
(mm) requirements
Grade REQ
E2~7 - - o
s S5 2 R Rt
E9~10 A-240(U
Fillet welds of non-pressure parts to ¥ H-40°C
E12, E14-16 NS WPS-22-% 08-012 Rev.2 / GTAW GTAW H
pressure parts No Yes
E18-19 S32750)
E21-22, E24
5 AN
WPS-22-% 08-011 Rev.2 . / £ fi-a0C SMAW SMAW H
Tack welding No Yes
I i B 441 4 SA-240(UNS
I b A5 % -40° i
WPS-22-% 08-011 Rev.2 il / " H-40C SMAW SMAW H $32750)The material fo temporary
Temporary welds No Yes welding shall be SA-240(UNS
$32750)
AhFEEK:

Supplementary requirements:

1.2 R EA = F100°C,

1. The interpass temperature shall not be higher than 100°C.

2GRN, TN Fe R Y o

2. During argon arc welding, the back shall be filled with argon for protection.

SR A WA e mA R LA R A TAEI %, WA,

HRE A AN SRR 7 A TR

3. Grinding wheels used on carbon steel, low alloy steel and non-ferrous metal materials shall not be used for stainless steel equipment. When cleaning stainless steel, only stainless steel brushes and tools can be used.
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Supplementary requirements:

4 JF FE/NF-32mminy, A2 518 5 Z/NF9.5mm.

4. For thickness less than 32 mm, each weld pass thickness shall be less than 9.5 mm.

SARKIEANIEEAVNT 3 FE S EAAE 13 mm (1/21in) , PAEU/INE itk
5. Weaving of the electrode shall be limited to a maximum of 3 times core wire diameter or 13 mm (1/2 in), whichever is smaller.

6.7 T KR AN ST VR4 A Bl

6. Carbon arc air gouging is not permitted in back gouging.
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CaliforniaParamount, California
Tag Number: 18-D-252

Bill of Materials
PO Number : 4505602531

Project Number:EN-20-7122
Project Name:Energy Renewables Project, Paramount,

BOM is Vendors Responsibility. Vendor to
ensure that the all the materials, as per the

By: Cao Se requirements are included in the BOM.
Rev.0
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23 A2202-R-9 ﬁffnns LuG 4 fsﬁgnew PARTS 10 1 40

22 |A2202-R-8 | MEEI1Z o 1| SA-240(UNS $32750) 15
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CRS-18-D-252 Calculations (REV.0)

AP E L
AP comments

AN 73 TR

Jianglian response

-
Distance from Saddle to Vessel tangent al or a

Saddle Width
sSaddle Bearing Angle

Wear Plate Width

Wear Plate Bearing Angle
Wear Plate Thickness

Wear Plate Allowable Stress

Inside Depth of Head

bl er b
delta or theta

b2 or bl
delta2 or thetal
e2 or tr
fw or Sr

Hi or h2

29.80 in

8.88 in

128,80 | degrees

13.88 in
136.00 degrees
8.3158 in

30656.80 psi

15.86 in

150 deg as per SPEC-
[ENG-DOCO001, and
saddle shall be full
base support.

18-D-252 AEPBI, A B A IS BRI s 2 iz
R, SERPEEL AN 120 B

18-D-252 is a horizontal equipment with saddles that welded on the
shell. This saddle is regarded as the transportation saddle for
18-D-252. So, we think the saddle bearing angle in the calculations
shall be kept as 120 Degree.
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PV Elite 25 SP1 Licensee: SL Licensed User
FileName : 18-D-252 - y--———--————---—-—mmm e e
Saddle Calcs: Road Transport: Step: 18 4:44pm Oct 10,2023

PV Elite 25 SP1 Licensee: SL Licensed User

FileName : 18-D-252 - y-------------mommmmmmmmmommom oo

Saddle Calcs: Road Transport: Step: 18 4:44pm Oct 10,2023
ASME VIII Division 2 Horizontal Vessel Analysis, Left Saddle:

Horizontal Vessel Stress Calculations : Road Transport

Input and Calculated Values:

Vessel Mean Radius Rm 30.16 in
Shell Thickness used in this Case t 0.315 in
Stiffened Vessel Length per 4.15.6 L 159.81 in
Distance from Saddle to Vessel tangent al or a 28.00 in
Saddle Width bl or b 8.00 in
Saddle Bearing Angle delta or theta 120.00 degrees
Wear Plate Width b2 or bl 13.00 1in

Wear Plate Bearing Angle delta2 or thetal 130.00 degrees
Wear Plate Thickness e2 or tr 0.3150 1in

Wear Plate Allowable Stress fw or Sr 30650.00 psi
Inside or Mean Depth of Head Hi or hm 15.20 in
Shell Allowable Stress used in Calculation 30650.00 psi
Head Allowable Stress used in Calculation 30650.00 psi
Circumferential Efficiency in Plane of Saddle 1.00
Circumferential Efficiency at Mid-Span 1.00

Distance from Saddle Base to Centerline B 78.62 1in
Coefficient of Friction mu 0.40

Vertical

Saddle Force Q for this Transportation Case 14552.27 1bf

Shipping Longitudinal Acceleration gx 1.50 g
Shipping Transverse Acceleration gz 1.50 g
Shipping Vertical Acceleration gy 2.00 g
Vertical Acceleration Acting with Transverse gw 2.00 g
Internal Pressure during Transport 0.03 psig
Transportation Wind Load Scalar Factor wlsf 1.00
Transportation Wind Velocity wv 88.0 mile/hr
Horizontal Vessel Analysis Results: Actual | Allowable |

psi | psi |

Copyright 2000, COADE, Inc.



Long. Stress at Top of Midspan -149.39 | -72000.00 |
Long. Stress at Top of Midspan 149.39 | 30650.00 |
Long. Stress at Bottom of Midspan 152.65 | 30650.00 |
Long. Stress at Top of Saddles 854.10 | 30650.00 |
Long. Stress at Bottom of Saddles -470.87 | -72000.00 |
Long. Stress at Bottom of Saddles 470.87 | 30650.00 |
Tangential Shear in Shell 1033.84 | 24520.00 |
Circ. Stress at Horn of Saddle 4368.11 | 45975.00 |
Circ. Compressive Stress in Shell 137.11 | 30650.00 |

Intermediate Results: Saddle Reaction Q due to Road Transport Load:

Transverse Force due to Wind during Transport [Ft_w]:
= Transverse Area * 0.00256 * wv"2 * wlsf

107.64 * 0.00256 * 8872 * 1

2133.9 1bf

Longitudinal Force due to Wind during Transport [FI_w]:

= pi * D*"2/4 * 0.00256 * wv”2 * wlsf * Wind Dia. Mult
pi * 5.302572/4 * ©.00256 * 8872 * 1 * 1.2
525.3 1bf

Transverse Force due to Lateral Acceleration [Ft]:
= gz * saddle Load * gw + Ft_w

1.5 * 4038.1 * 2 + 2133.9

14248.3 1bf

Longitudinal Force due to Axial Acceleration [FI]:
= gx * saddle Load * gw + Fl_w

1.5 * 4038.1 * 2 + 525.34

12639.7 1bf

Saddle Reaction Force due to Lateral Acceleration [Fwit]:
= Ft/Num of Saddles * B / E

14248/2 * 78.62/53

10514.1 1bf

Saddle Reaction Force due to Transport Load [Fwl]:
=Fl *B / Ls

12640 * 78.62/120

8239.0 1bf

Saddle Reaction Force due to Vertical Transportation Acceleration [Fsl]:
= Saddle Load * gy

4038.1 * 2

8076.248 1bf

Load Combination Results due to Transport Loading [Q]:
= Saddle Load + max( Fwl, Fwt, Fsl )

4038.1 + max( 8239, 10514, 8076.2 )

14552.3 1bf

Summary of Loads at the Base of this Saddle:

Vertical Load (including saddle weight) 15295.17 1bf
Transverse Shear Load 10514.15 1bf
Longitudinal Shear Load 12639.71 1bf

Formulas and Substitutions for Horizontal Vessel Analysis:

Note: Wear Plate is Welded to the Shell, k = 0.1

Copyright 2000, COADE, Inc.



Saddle Dimension [E]:
= Baseplate Length
= 53.000 in

The Computed K values from Table 4.15.1:

K1 = 0.1066 K2 = 1.1707 K3 = 0.8799 K4 = 0.4011
K5 = 0.7603 K6 = ©.8529 K7 = 0.0472 K8 = 0.3405
K9 = 0.2711 K10 = 0.0581 K1* = 0.1923 Kép = ©.0449
K7p = 0.0401

The suffix 'p' denotes the values for a wear plate if it exists.
Note: Dimension a is greater than or equal to Rm/2.

Moment per Equation 4.15.1 [M1]:

-Q*a [1 - (1- a/L + (Rm*-hm*)/(2a*L))/(1+(4hm*)/3L)]
-14552%28[1-(1-28/159.81+(30.158%-15.199%)/
(2%28%159.81))/(1+(4*15.199)/(3*%159.81)) ]

-81796.8 in-1b

Moment per Equation 4.15.2 [M2]:

Q*L/4(1+2(Rm*-hi?)/(L*))/(1+(4hi)/( 3L))-4a/L
14552*%159.81/4(1+2(30.1582-15.1992)/(159.81))/(1+(4*15.199)/
(3*159.81))-4%28/159.81

135921.9 in-1b

Longitudinal Stress at Top of Shell (4.15.4) [sigma1]:

= P * Rm/(2t) - M2/(pi*Rm>t)

= 0.034 * 30.158/(2*0.315 ) - 135922/(pi*30.158%*0.315 )
-149.39 psi

Longitudinal Stress at Bottom of Shell (4.15.5) [sigmaZ2]:

= P * Rm/(2t) + M2/(pi * Rm* * t)

= 0.934 * 30.158/(2 * ©.315 ) + 135922/(pi * 30.158> * ©.315 )
152.65 psi

Longitudinal Stress at Top of Shell at Support (4.15.8) [sigma3k 3]:

= P * Rm/(2t) - M1/(K1*pi*Rm’*t)
0.034%30.158/(2%0.315)--81797/(0.1066*pi*30.158 *0.315)
854.10 psi

Longitudinal Stress at Bottom of Shell at Support (4.15.9) [sigma* 4]:

= P * Rm/(2t) + M1/(K1% * pi * Rm* * t)
0.034*30.158/(2*%0.315)+-81797/(0.1923*pi*30.158>*0.315)
-470.87 psi

Maximum Shear Force in the Saddle (4.15.3) [T]:
Q(L-2a)/(L+(4*hm/3))

14552 ( 159.81 - 2 * 28 )/(159.81 + ( 4 * 15.199/3))
8389.1 1bf

Shear Stress in the shell no rings, not stiffened (4.15.12) [tau2]:
=K2*T/ (Rm*t)

1.1707 * 8389.1/( 30.158 * 0.315 )

1033.84 psi

Decay Length (4.15.20) [x1,x2]:

= 0.78 * sqrt( Rm * t )
0.78 * sqrt( 30.158 * 0.315 )
= 2.404 in

Copyright 2000, COADE, Inc.



Effective reinforcing plate width (4.15.24) [B1]:
= min( b + 1.56 * sqgrt( Rm * t ), 2a
min( 8 + 1.56 * sqrt( 30.158 * 0.315 ), 2 * 28 )

= 12.81 in

Wear Plate/Shell Stress ratio (4.15.26) [etal]:
= 1.0000 Materials are the same, transport case

)

Circumferential Stress at Saddle Base with Wear Plate (4.15.25) [sigma6,r]:

= -K5 *Q*k / (B1( t+eta*tr))

= -0.7603 * 14552 * 0.1/( 12.808 ( ©.315 + 1 * 0.315 ) )

= -137.11 psi

Circ. Comp. Stress at Horn of Saddle, L<8Rm (4.15.29) [sigma7,rk]:

= -Q/(4(t+eta*tr)bl) - 12*K7*Q*Rm/(L(t+eta*tr)?)
= -14552/(4(0.315 + 1 * 9.315 )12.808 ) -
12*0.04718%14552*30.158/(159.81(0.315+1*%0.315)%)

= -4368.11 psi

Results for Vessel Ribs, Web and Base:

Baseplate Length
Baseplate Thickness
Baseplate Width

Number of Ribs ( inc. outside ribs )

Rib Thickness

Web Thickness

Web Location

Saddle Yield Stress
Height of Web at Center
Friction Coefficient

Moment of Inertia of Saddle - Transverse Direction (90 degrees to long axis)

Inertia of Shell [Shelllnertia]:

Bplen
Bpthk
Bpwid
Nribs
Ribtk
Webtk

Webloc

Sy
Hw, c
mu

= (( 1.56 * sgrt( R * t ) + WearPlateWidth )t3 )/12

0.046 in**4

Resolved Inertia for the Shell [l,shell]:
= ShellInertia + AShell( C1 - Y )?

2115.827 in**4

(( 1.56 * sqrt( 30 * ©.315 ) + 13 )0.3153 )/12

0.04635 + 5.6056 ( 19.585 - 0.1575 )?

53.0000
0.3940
9.0000

4
0.3940
0.3940
Center

62700.0

42.0
0.400

in
in
in

in
in
psi
in

AY | I + AD?

B |

in |

Shell 17.7956 |
Wearplate 13.0000 |
Web 9.3940 |
BasePlate 9.0000 |
|

Totals

Distance to Centroid [C1]:

=AY / A
623.63/31.842
19.585 in

Angle [beta]:

= 180 - Saddle Angle/2
180 - 120/2
= 120.0

Saddle Splitting Coefficient [K1]:

47.1960
0.3940

24.2280
48.0230

ind | in**4 |

0.8829 | 2115.8267 |

1.9349 |  1495.9364 |
450.5250 |  3852.4893 |
170.2895 |  2867.7014 |
623.6323 | 10331.9541 |

Copyright 2000, COADE, Inc.



( 1 + cos(beta) - @.5*sin(beta)® )/(pi - beta + sin(beta)cos(beta) )
(1 + cos(120 ) - 0.5*%sin(120 )* )/(pi - 2.0944 + sin(120 )cos(120 ) )
0.2035

Saddle Splitting Force [Fh]:
=K1l *Q
= 0.2035 * 14552
= 2961.7024 1bf

Tension Stress, St = ( Fh/As ) 112.8860 psi
Allowed Stress, Sa = 0.6 * Yield Str = 37620.0000 psi

Saddle Splitting Dimension [d]:
= B - R * sin(theta/2)/(theta/2 in radians)
= 78.62 - 30 * sin(120/2)/1.0472
= 53.410 in

Fh * d

Bending Moment, M 158185.1250 in-1b

Bending Stress, Sb
Allowed Stress, Sa

(M*C1/1I )
2/3 * Yield Str

299.8567 psi
41800.0000 psi

Minimum Thickness of Baseplate per Moss:

sqrt( 3( Q + Saddle_ Wt )BasePlateWidth / ( 4 * BasePlateLength * AllStress ))
sqrt( 3(14552 + 742.9 )9/( 4 * 53 * 41800 ))

= 0.216 in

Calculation of Axial Load, Intermediate Values and Compressive Stress:

Web Length Dimension [ Web Length [:

= 2 * cos( 90 - Saddle Angle/2 )( Inside Radius + Shell Thk + Wear Plate Thk )
2 * cos( 90 - 120/2 )( 30 + 0.315 + 0.315 )
53.053 in

Distance between Ribs [e]:

= Web Length / ( Nribs - 1)
53.053/( 4 - 1)
17.684 in

Baseplate Pressure Area [Ap]:
= e * Bpwid / 2

17.684 * 9/2

79.579 in~2

Bearing Pressure [Bp]:

= Q / ( BasePlateLength * BasePlateWidth )
14552/( 53 * 9 )
30.508 1lbf/in”2

Axial Load [P]:

= Ap * Bp

= 79.579 * 30.508
2427.791 1bf

Area of the Rib and Web [Ar]:

= Rib Area + Web Area
2.9968 + 3.4838
6.481 in”2

Compressive Stress [Sc]:
= P/Ar

2427.8/6.4806

374.627 psi
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Check of Outside Ribs:

Inertia of Saddle, Outer Ribs - Longitudinal Direction

Rib+Web 0.3940 | 8.0000 | e 3.1520 | . 16.8107 |

Rib dimension [D]:

= Saddle Width - Web Thickness
8 - 0.394
= 7.606 in

Distance to Centroid from Datum [ytot]:
=AY / A

0/6.4806

= 0.000 in

Distance to Centroid [C1]:
= Saddle Width / 2

8/2

4.000 in

Radius of Gyration [r]:

= sqrt( Total Inertia / Total Area )
sqrt( 16.811/6.4806 )
= 1.611 in

Length of Outer Rib, step 1, [Lw]:
= 2 * sin( saddle bearing angle / 2 )( radius + shlthk + wpdthk )
= 2 * sin( 120/2 )( 30 + 0.315 + 0.315 )
= 53.053 in

Length of Outer Rib, step 2, [Bd]:
= Baseplate length - clearance
=53 -2
= 51.000 in

Length of Outer Rib, step 3, [Dd]:

= ( Lw - Bd )/2
= ( 53.053 - 51 )/2
= 1.026 in

Length of Outer Rib [L]:

= sqrt( R1? + Dd? )
sqrt( 62.519% + 1.0264% )
62.519 in

Intermediate Term [Cc]:

= sqrt( 2 * pi® * Elastic Modulus / Yield Stress )
sqrt( 2 * pi®> * 29000000/62700 )
95.550

Slenderness ratio [KL/r]:

= KL/r
1 * 62.519/1.6106
38.818

Bending Moment [Rm]:

=Fl /(2 *Bplen ) * e *L / 2
12640/( 2 * 53 ) * 17.684 * 62.519/2
65917.773 in-1b
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Compressive Allowable, KL/r < Cc ( 38.818 < 95.55 ) per AISC E2-1 [Sca]:
( 1-(K1lr)?/(2*Cc?))Fy/(5/3+3*(K1lr)/(8*Cc)-(K1r®)/(8*Cc?®)
( 1-( 38.818 )*>/(2 * 95.55*> ))62700/

( 5/3+3%(38.818 )/(8* 95.55 )-( 38.818%)/(8%95.55)
31771 psi

AISC Unity Check of Outside Ribs ( must be <= 1)

= Sc/Sca + ( Rm * C1 / I )/Sba
374.63/31771 + ( 65918 * 4/16.811 )/41800
= 0.387

Check of Inside Ribs:

Inertia of Saddle, Inner Ribs - Axial Direction

B | D | Y | Al
Rib 0.3940 | 7.6060 | 0.0000 | 2.9968 |
Web 17.6842 | 0.3940 | 0.0000 | 6.9676 |
Totals oo | oo | oo | 9.9644 |

Distance to Centroid from Datum [ytot]:
=AY / A

0/9.9644

= 0.000 in

Distance to Centroid [C1]:
= Saddle Width / 2

8/2

= 4.000 in

Length of Inner Rib [L]:

= Saddle Height - sqrt( (Ro + Wpdthk)~2 - (Pitch/2)~2 ) - Bpthk
78.62 - sqrt( (30.63 + 0.315 )~2 - (17.684/2)*2 ) - 0.394
= 48.500 in

Radius of Gyration [r]:

sqrt( Total Inertia / Total Area )
sqrt( 16.899/9.9644 )

1.302 in

Slenderness ratio [KL/r]:
= KL/r
=1 * 48.5/1.3023
= 37.242

Unit Force [Force,u]:
= Fl / ( 2 * Baseplate Length )
= 12640/( 2 * 53 )
= 119.243 1bf/in

Moment at base of inner Rib [Mbase,c]:
= Unit Force * e * L
= 119.24 * 17.684 * 48.5
102272.602 in-1b

Bending Stress due to Transverse Force and Weight Load [SigmaB,base,c]:
Bending Moment / Section Modulus

102273/4.2247

24208.262 psi

Compressive Allowable, KL/r < Cc ( 37.242 < 95.55 ) per AISC E2-1 [Scal:
= ( 1-(K1lr)>/(2*Cc®))Fy/(5/3+3*(K1lr)/(8*Cc)-(K1r®)/(8*Cc*)

16.8087 |
0.0901 |
16.8988 |
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( 1-( 37.242 )*/(2 * 95.55* ))62700/

( 5/3+3*%(37.242 )/(8* 95.55 )-( 37.242°)/(8*95.55%)

32091 psi

AISC Unity Check of Inside Ribs ( must be <=1)

= Sc/Sca + ( Mbase,c * C1/I )/Sba
487.3/32091 + ( 102273 * 4/16.899 )/41800
= 0.594

ASME VIII Division 2 Horizontal Vessel Analysis, Right Saddle:

Input and Calculated Values:

Vessel Mean Radius Rm
Shell Thickness used in this Case t
Stiffened Vessel Length per 4.15.6 L

Distance from Saddle to Vessel tangent al or a

Saddle Width bl or b
Saddle Bearing Angle delta or theta

Wear Plate Width b2 or bl
Wear Plate Bearing Angle delta2 or thetal
Wear Plate Thickness e2 or tr
Wear Plate Allowable Stress fw or Sr
Inside or Mean Depth of Head Hi or hm

Shell Allowable Stress used in Calculation
Head Allowable Stress used in Calculation
Circumferential Efficiency in Plane of Saddle
Circumferential Efficiency at Mid-Span

Distance from Saddle Base to Centerline B
Coefficient of Friction mu

Saddle Force Q for this Transportation Case

Shipping Longitudinal Acceleration gx
Shipping Transverse Acceleration gz
Shipping Vertical Acceleration gy

Vertical Acceleration Acting with Transverse gw
Internal Pressure during Transport

30.

16

0.315

159.
29.

8.
120.

13.
130.

81
00

00
00

00
00

0.3150

30650.

3

18658.
.50
.50
.00
.00
.03
.00
8.0

O ONNERERPRL

00

.49

.00
.00
.00
.00

.62
.40

14

in

in

in

in

in
degrees
in
degrees
in

psi

in

psi
psi

in

psig

mile/hr

Allowable |

p

si

Transportation Wind Load Scalar Factor wlsf
Transportation Wind Velocity wv
Horizontal Vessel Analysis Results: Actual
psi
Long. Stress at Top of Midspan -258.53
Long. Stress at Top of Midspan 258.53
Long. Stress at Bottom of Midspan 261.79
Long. Stress at Top of Saddles 625.17
Long. Stress at Bottom of Saddles -343.98
Long. Stress at Bottom of Saddles 343.98
Tangential Shear in Shell 1423.38
Circ. Stress at Horn of Saddle 5880.40
Circ. Compressive Stress in Shell 175.79

Intermediate Results: Saddle Reaction Q due to Road Transport Load:

Transverse Force due to Wind during Transport [Ft_w]:
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Transverse Area * 0.00256 * wv~2 * wlsf
107.64 * 0.00256 * 8872 * 1
2133.9 1bf

Longitudinal Force due to Wind during Transport [FI_w]:

= pi * D*"2/4 * 0.00256 * wv”2 * wlsf * Wind Dia. Mult
pi * 5.3025%2/4 * ©.00256 * 8872 * 1 * 1.2
= 525.3 1bf

Transverse Force due to Lateral Acceleration [Ft]:
= gz * saddle Load * gw + Ft_w
= 1.5 * 5315.7 * 2 + 2133.9

18081.0 1bf

Longitudinal Force due to Axial Acceleration [FI]:
= gx * saddle Load * gw + Fl_w
= 1.5 * 5315.7 * 2 + 525.34

16472.5 1bf

Saddle Reaction Force due to Lateral Acceleration [Fwit]:
= Ft/Num of Saddles * B / E

18081/2 * 78.62/53

13342.4 1bf

Saddle Reaction Force due to Transport Load [Fwl]:
=Fl *B / Ls

16472 * 78.62/120

10737.3 1lbf

Saddle Reaction Force due to Vertical Transportation Acceleration [Fsl]:
= Saddle Load * gy

5315.7 * 2

10631.418 1bf

Load Combination Results due to Transport Loading [Q]:
= Saddle Load + max( Fwl, Fwt, Fsl )

5315.7 + max( 10737, 13342, 10631 )

18658.1 1bf

Summary of Loads at the Base of this Saddle:

Vertical Load (including saddle weight) 19401.04 1bf
Transverse Shear Load 13342.43 1bf
Longitudinal Shear Load 16472.46 1bf

Formulas and Substitutions for Horizontal Vessel Analysis:

Note: Wear Plate is Welded to the Shell, k = 0.1
Saddle Dimension [E]:

= Baseplate Length

= 53.000 in

The Computed K values from Table 4.15.1:

K1 = 0.1066 K2 = 1.1707 K3 = 0.8799 K4 = 0.4011
K5 = 0.7603 K6 = ©.8529 K7 = 0.0498 K8 = 0.3405
K9 = 0.2711 K10 = 0.0581 K1* = 0.1923 Kép = ©.0449
K7p = ©.0423

The suffix 'p' denotes the values for a wear plate if it exists.
Note: Dimension a is greater than or equal to Rm/2.

Moment per Equation 4.15.1 [M1]:
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= -Q*a [1 - (1- a/L + (Rm*-hm*)/(2a*L))/(1+(4hm*)/3L)]

= -18658*29[1-(1-29/159.81+(30.1582-3.492%)/
(2%29%159.81))/ (1+(4*3.492)/(3*159.81))]

= -59830.2 in-1b

Moment per Equation 4.15.2 [M2]:

Q*L/4(1+2(Rm* -hi?)/(L*))/(1+(4hi)/( 3L))-4a/L
18658*159.81/4(1+2(30.1582-3.4922)/(159.81%))/(1+(4*3.492)/
(3*159.81))-4%29/159.81

234146.6 in-1b

Longitudinal Stress at Top of Shell (4.15.4) [sigma1]:

= P * Rm/(2t) - M2/(pi*Rm’t)
0.034 * 30.158/(2*0.315 ) - 234147/(pi*30.1582*0.315 )
-258.53 psi

Longitudinal Stress at Bottom of Shell (4.15.5) [sigmaZ2]:

= P * Rm/(2t) + M2/(pi * Rm® * t)
0.034 * 30.158/(2 * ©.315 ) + 234147/(pi * 30.158> * 0.315 )
261.79 psi

Longitudinal Stress at Top of Shell at Support (4.15.8) [sigma* 3]:

= P * Rm/(2t) - M1/(K1*pi*Rm>t)
0.034*30.158/(2*0.315)--59830/(0.1066*pi*30.158% *0.315)
625.17 psi

Longitudinal Stress at Bottom of Shell at Support (4.15.9) [sigma* 4]:

= P * Rm/(2t) + M1/(K1% * pi * Rm* * t)
0.034*%30.158/(2%0.315)+-59830/(0.1923*pi*30.158% *8.315)
-343.98 psi

Maximum Shear Force in the Saddle (4.15.3) [T]:
Q(L-2a)/(L+(4*hm/3))

18658 ( 159.81 - 2 * 29 )/(159.81 + ( 4 * 3.492/3))
11550.0 1bf

Shear Stress in the shell no rings, not stiffened (4.15.12) [tau2]:
=K2*T/ (Rm*t)

1.1707 * 11550/( 308.158 * 0.315 )

1423.38 psi

Decay Length (4.15.20) [x1,x2]:

0.78 * sqrt( Rm * t )

0.78 * sqrt( 30.158 * 0.315 )
2.404 in

Effective reinforcing plate width (4.15.24) [B1]:

= min( b + 1.56 * sqrt( Rm * t ), 2a )
min( 8 + 1.56 * sqrt( 30.158 * ©.315 ), 2 * 29 )
= 12.81 in

Wear Plate/Shell Stress ratio (4.15.26) [eta]:
= 1.0000 Materials are the same, transport case

Circumferential Stress at Saddle Base with Wear Plate (4.15.25) [sigma6,r]:
=-K5 *Q *k / (B1( t+eta*tr))
= -0.7603 * 18658 * 0.1/( 12.808 ( 0.315 + 1 * 0.315 ) )
= -175.79 psi

Circ. Comp. Stress at Horn of Saddle, L<8Rm (4.15.29) [sigma7,rk]:
= -Q/(4(t+eta*tr)bl) - 12*K7*Q*Rm/(L(t+eta*tr)?)
= -18658/(4(0.315 + 1 * 9.315 )12.808 ) -
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12%0.04981*18658*30.158/(159.81(0.315+1*0.315)?)

= -5880.40 psi

Results for Vessel Ribs, Web and Base:

Baseplate Length
Baseplate Thickness
Baseplate Width

Number of Ribs ( inc. outside ribs )

Rib Thickness
Web Thickness
Web Location
Saddle Yield Stress

Height of Web at Center

Friction Coefficient

Moment of Inertia of Saddle - Transverse Direction (90 degrees to long axis)

Inertia of Shell [Shelllnertia]:

Bplen
Bpthk
Bpwid
Nribs
Ribtk
Webtk
Webloc
Sy
Hw, c
mu

53.0000
0.3940
9.0000

4
0.3940
0.3940
Center

62700.0

42.0
0.400

= (( 1.56 * sgrt( R * t ) + WearPlateWidth )t3 )/12

= 0.046 in**4

Resolved Inertia for the Shell [l,shell]:
= ShellInertia + AShell( C1 - Y )2

2115.827 in**4

0.04635 + 5.6056 ( 19.585 - 0.1575 )?

(( 1.56 * sqrt( 30 * ©.315 ) + 13 )08.315% )/12

in
in
in

in
in
psi
in

I + AD?
in**4 |

B
in
Shell 17.7956
Wearplate 13.0000
Web 0.3940
BasePlate 9.0000

Totals

Distance to Centroid [C1]:

=AY / A
623.63/31.842
19.585 in

Angle [beta]:

= 180 - Saddle Angle/2

180 - 120/2
120.0

Saddle Splitting Coefficient [K1]:

47.1960
0.3940

I Y | A
| in | in”2
| 0.1575 | 5.6056
| 0.4725 | 4.0950
| 24.2280 | 18.5952
| 48.0230 | 3.5460
| | 31.8418

1.9349
450.5250
170.2895
623.6323

= (1 + cos(beta) - 0.5*sin(beta)® )/(pi - beta + sin(beta)cos(beta) )
= ( 1+ cos(120 ) - ©.5*%sin(120 )*> )/(pi - 2.0944 + sin(120 )cos(120 ) )

0.2035

Saddle Splitting Force [Fh]:
=K1l *Q

0.2035 * 18658

3797.3357 1bf

Tension Stress, St

Saddle Splitting Dimension [d]:

( Fh/As )
Allowed Stress, Sa = 0.6 * Yield Str =

= B - R * sin(theta/2)/(theta/2 in radians)
= 78.62 - 30 * sin(120/2)/1.0472

144.7364 psi

37620.0000 psi

2115.8267 |
1495.9364 |
3852.4893 |
2867.7014 |
10331.9541 |
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= 53.410 in
Bending Moment, M = Fh * d = 202816.4688 in-1b

Bending Stress, Sb = (M *C1 /I )
Allowed Stress, Sa = 2/3 * Yield Str

384.4602 psi
41800.0000 psi

Minimum Thickness of Baseplate per Moss:

sqrt( 3(18658 + 742.9 )9/( 4 * 53 * 41800 ))
0.243 in

Calculation of Axial Load, Intermediate Values and Compressive Stress:

Web Length Dimension [ Web Length ]:

= 2 * cos( 90 - Saddle Angle/2 )( Inside Radius + Shell Thk + Wear Plate Thk )

2 * cos( 90 - 120/2 )( 30 + 0.315 + 0.315 )
53.053 in

Distance between Ribs [e]:

= Web Length / ( Nribs - 1)
53.053/( 4 - 1)
17.684 in

Baseplate Pressure Area [Ap]:
= e * Bpwid / 2

17.684 * 9/2

79.579 in”2

Bearing Pressure [Bp]:

= Q / ( BasePlatelLength * BasePlateWidth )
18658/( 53 * 9 )
39.116 1lbf/in~2

Axial Load [P]:

= Ap * Bp
79.579 * 39.116
3112.782 1bf

Area of the Rib and Web [Ar]:
= Rib Area + Web Area

2.9968 + 3.4838

= 6.481 in”"2

Compressive Stress [Sc]:
= P/Ar

3112.8/6.4806

480.326 psi

Check of Outside Ribs:

Inertia of Saddle, Outer Ribs - Longitudinal Direction

sqrt( 3( Q + Saddle_Wt )BasePlateWidth / ( 4 * BasePlatelLength * AllStress ))

Rib+Web 0.3940 | 8.0000 | eoe | 3.1520 |

Rib dimension [D]:

= Saddle Width - Web Thickness
8 - 0.394
7.606 in

Distance to Centroid from Datum [ytot]:

16.8107 |
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AY / A
0/6.4806
0.000 in

Distance to Centroid [C1]:
= Saddle Width / 2

8/2

4.000 in

Radius of Gyration [r]:

sqrt( Total Inertia / Total Area )
sqrt( 16.811/6.4806 )

1.611 in

Length of Outer Rib, step 1, [Lw]:

= 2 * sin( saddle bearing angle / 2 )( radius + shlthk + wpdthk )
2 * sin( 120/2 )( 30 + 0.315 + 0.315 )
= 53.053 in

Length of Outer Rib, step 2, [Bd]:
= Baseplate length - clearance
=53 -2
= 51.000 in

Length of Outer Rib, step 3, [Dd]:

= ( Lw - Bd )/2
= ( 53.053 - 51 )/2
= 1.026 in

Length of Outer Rib [L]:

sqrt( R1? + Dd? )

sqrt( 62.519% + 1.02642 )
62.519 in

Intermediate Term [Cc]:

= sqrt( 2 * pi* * Elastic Modulus / Yield Stress )
sqrt( 2 * pi®> * 29000000/62700 )
= 95.550

Slenderness ratio [KL/r]:

= KL/r
1 * 62.519/1.6106
= 38.818

Bending Moment [Rm]:

=Fl /(2 *Bplen ) *e *L / 2
16472/( 2 * 53 ) * 17.684 * 62.519/2
85906.102 in-1b

Compressive Allowable, KL/r < Cc ( 38.818 < 95.55 ) per AISC E2-1 [Sca]:
( 1-(K1lr)?/(2*Cc?))Fy/(5/3+3*(K1lr)/(8*Cc)-(K1r®)/(8*Cc?®)
( 1-( 38.818 )*>/(2 * 95.55* ))62700/

( 5/3+3%(38.818 )/(8* 95.55 )-( 38.818%)/(8%95.55°)
31771 psi

AISC Unity Check of Outside Ribs ( must be <= 1)

= Sc/Sca + ( Rm * C1 / I )/Sba
480.33/31771 + ( 85906 * 4/16.811 )/41800
= 0.504

Check of Inside Ribs:

Inertia of Saddle, Inner Ribs - Axial Direction
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Rib 9.3940 | 7.6060 | 0.0000 | 2.9968 | 0.0000 |
Web 17.6842 | 0.3940 | 0.0000 | 6.9676 | 0.0000 |
Totals coe | oo | coe | 9.9644 | cee |

Distance to Centroid from Datum [ytot]:
=AY / A

0/9.9644

0.000 in

Distance to Centroid [C1]:
= Saddle Width / 2

8/2

4.000 in

Length of Inner Rib [L]:

= Saddle Height - sqrt( (Ro + Wpdthk)~2 - (Pitch/2)7~2 ) - Bpthk
78.62 - sqrt( (30.63 + ©.315 )~2 - (17.684/2)"2 ) - 0.394
= 48.500 in

Radius of Gyration [r]:

= sqrt( Total Inertia / Total Area )
sqrt( 16.899/9.9644 )
= 1.302 in

Slenderness ratio [KL/r]:
= KL/r
=1 * 48.5/1.3023
= 37.242

Unit Force [Force,u]:
= Fl / ( 2 * Baseplate Length )
= 16472/( 2 * 53 )
= 155.401 1bf/in

Moment at base of inner Rib [Mbase,c]:
= Unit Force * e * L

155.4 * 17.684 * 48.5

133284.859 in-1b

Bending Stress due to Transverse Force and Weight Load [SigmaB,base,c]:
= Bending Moment / Section Modulus

133285/4.2247

31548.963 psi

Compressive Allowable, KL/r < Cc ( 37.242 < 95.55 ) per AISC E2-1 [Sca]:
( 1-(K1r)?/(2*Cc*))Fy/(5/3+3*(K1lr)/(8*Cc)-(K1r®)/(8*Cc’)
( 1-( 37.242 )>/(2 * 95.55% ))62700/

( 5/3+3%(37.242 )/(8* 95.55 )-( 37.242%)/(8%95.55°)

= 32091 psi

AISC Unity Check of Inside Ribs ( must be <=1)

= Sc/Sca + ( Mbase,c * C1/I )/Sba
624.78/32091 + ( 133285 * 4/16.899 )/41800
0.774

Review notes about nozzle loadings and supports in the Warnings report.

PV Elite is a trademark of Hexagon AB, 2023, All rights reserved.

16.8087 |
0.0901 |
16.8988 |
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ASME VIII Division 2 Horizontal Vessel Analysis, Left Saddle:

Horizontal Vessel Stress Calculations : Ocean Transport

Input and Calculated Values:

Vessel Mean Radius Rm
Shell Thickness used in this Case t
Stiffened Vessel Length per 4.15.6 L
Distance from Saddle to Vessel tangent al or a
Saddle Width bl or b
Saddle Bearing Angle delta or theta
Wear Plate Width b2 or bl
Wear Plate Bearing Angle delta2 or thetal
Wear Plate Thickness e2 or tr
Wear Plate Allowable Stress fw or Sr
Inside or Mean Depth of Head Hi or hm

Shell Allowable Stress used in Calculation
Head Allowable Stress used in Calculation
Circumferential Efficiency in Plane of Saddle
Circumferential Efficiency at Mid-Span

Distance from Saddle Base to Centerline B
Coefficient of Friction mu

Saddle Force Q for this Transportation Case

Vertical

.

Tmrﬁvfﬁﬁ

dinal

30.16
0.315
159.81
28.00

8.00
120.00

13.00
130.00
0.3150

30650.00

15.20
30650.00
30650.00

1.00
1.00
0.40

14552.27

in
in
in
in

in
degrees
in
degrees
in

psi

in

psi
psi

in

1bf

Shipping Longitudinal Acceleration

Shipping Transverse Acceleration gz
Shipping Vertical Acceleration gy
Vertical Acceleration Acting with Transverse gw
Internal Pressure during Transport

1.50
2.00
2.00
0.03
1.00

g
g
g
psig

88.0 mile/hr

Allowab
p

le
si

Transportation Wind Load Scalar Factor wlsf
Transportation Wind Velocity wv
Horizontal Vessel Analysis Results: Actual
psi
Long. Stress at Top of Midspan -149.39
Long. Stress at Top of Midspan 149.39
Long. Stress at Bottom of Midspan 152.65
Long. Stress at Top of Saddles 854.10
Long. Stress at Bottom of Saddles -470.87
Long. Stress at Bottom of Saddles 470.87
Tangential Shear in Shell 1033.84
Circ. Stress at Horn of Saddle 4368.11

1o

gx 1.50 g
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Circ. Compressive Stress in Shell 137.11 | 30650.00 |

Intermediate Results: Saddle Reaction Q due to Ocean Transport Load:

Transverse Force due to Wind during Transport [Ft_w]:
= Transverse Area * 0.00256 * wv"2 * wlsf

107.64 * 0.00256 * 8872 * 1

2133.9 1bf

Longitudinal Force due to Wind during Transport [FI_w]:

= pi * D*"2/4 * 0.00256 * wv”2 * wlsf * Wind Dia. Mult
pi * 5.302572/4 * ©.00256 * 8872 * 1 * 1.2
= 525.3 1bf

Transverse Force due to Lateral Acceleration [Ft]:
= gz * saddle Load * gw + Ft_w

1.5 * 4038.1 * 2 + 2133.9

14248.3 1bf

Longitudinal Force due to Axial Acceleration [FI]:
= gx * saddle Load * gw + Fl_w

1.5 * 4038.1 * 2 + 525.34

12639.7 1bf

Saddle Reaction Force due to Lateral Acceleration [Fwit]:
= Ft/Num of Saddles * B / E

14248/2 * 78.62/53

10514.1 1bf

Saddle Reaction Force due to Transport Load [Fwl]:
=Fl *B / Ls

12640 * 78.62/120

8239.0 1bf

Saddle Reaction Force due to Vertical Transportation Acceleration [Fsl]:
= Saddle Load * gy

4038.1 * 2

8076.248 1bf

Load Combination Results due to Transport Loading [Q]:
= Saddle Load + max( Fwl, Fwt, Fsl )

4038.1 + max( 8239, 10514, 8076.2 )

14552.3 1bf

Summary of Loads at the Base of this Saddle:

Vertical Load (including saddle weight) 15295.17 1bf
Transverse Shear Load 10514.15 1bf
Longitudinal Shear Load 12639.71 1bf

Formulas and Substitutions for Horizontal Vessel Analysis:

Note: Wear Plate is Welded to the Shell, k = 0.1

Saddle Dimension [E]:
= Baseplate Length
53.000 in

The Computed K values from Table 4.15.1:

K1 = 0.1066 K2 = 1.1707 K3 = 0.8799 K4 = 0.4011
K5 = 0.7603 K6 = ©.8529 K7 = 0.0472 K8 = 0.3405
K9 = 0.2711 K10 = 0.0581 K1* = 0.1923 Kép = ©.0449
K7p = 0.0401

17
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13

The suffix 'p' denotes the values for a wear plate if it exists.
Note: Dimension a is greater than or equal to Rm/2.

Moment per Equation 4.15.1 [M1]:

-Q*a [1 - (1- a/L + (Rm*-hm*)/(2a*L))/(1+(4hm*)/3L)]
-14552%28[1-(1-28/159.81+(30.158>-15.199% )/
(2%28%159.81))/(1+(4*15.199)/(3*159.81)) ]

-81796.8 in-1b

Moment per Equation 4.15.2 [M2]:

Q*L/4(1+2(Rm* -hi?)/(L*))/(1+(4hi)/( 3L))-4a/L
14552*159,81/4(1+2(30.1582 -15.199 )/(159.81%))/(1+(4*15.199)/
(3*159.81))-4*28/159.81

135921.9 in-1b

Longitudinal Stress at Top of Shell (4.15.4) [sigma1]:

= P * Rm/(2t) - M2/(pi*Rm’t)
0.034 * 30.158/(2*0.315 ) - 135922/(pi*30.1582*0.315 )
-149.39 psi

Longitudinal Stress at Bottom of Shell (4.15.5) [sigmaZ2]:

= P * Rm/(2t) + M2/(pi * Rm® * t)
0.034 * 30.158/(2 * ©.315 ) + 135922/(pi * 30.158> * ©.315 )
152.65 psi

Longitudinal Stress at Top of Shell at Support (4.15.8) [sigma* 3]:

= P * Rm/(2t) - M1/(K1*pi*Rm*t)
0.034*30.158/(2*0.315)--81797/(0.1066*pi*30.158% *0.315)
854.10 psi

Longitudinal Stress at Bottom of Shell at Support (4.15.9) [sigma* 4]:

= P * Rm/(2t) + M1/(K1% * pi * Rm* * t)
0.034*30.158/(2*0.315)+-81797/(0.1923*pi*30.158% *0.315)
-470.87 psi

Maximum Shear Force in the Saddle (4.15.3) [T]:
Q(L-2a)/(L+(4*hm/3))

14552 ( 159.81 - 2 * 28 )/(159.81 + ( 4 * 15.199/3))
8389.1 1bf

Shear Stress in the shell no rings, not stiffened (4.15.12) [tau2]:
=K2*T/ (Rm*t)

1.1707 * 8389.1/( 30.158 * 0.315 )

1033.84 psi

Decay Length (4.15.20) [x1,x2]:

= 0.78 * sqrt( Rm * t )
0.78 * sqrt( 30.158 * 0.315 )
2.404 in

Effective reinforcing plate width (4.15.24) [B1]:

min( b + 1.56 * sqrt( Rm * t ), 2a )

min( 8 + 1.56 * sqrt( 30.158 * ©.315 ), 2 * 28 )
12.81 in

Wear Plate/Shell Stress ratio (4.15.26) [eta]:
= 1.0000 Materials are the same, transport case

Circumferential Stress at Saddle Base with Wear Plate (4.15.25) [sigma6,r]:
=-K5 *Q *k / (B1( t+eta*tr))
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= -0.7603 * 14552 * 9.1/( 12.808 ( 0.315 + 1 * 0.315 ) )

= -137.11 psi

Circ. Comp. Stress at Horn of Saddle, L<8Rm (4.15.29) [sigma7,rk]:
= -Q/(4(t+eta*tr)bl) - 12*K7*Q*Rm/(L(t+eta*tr)?)

= -14552/(4(0.315 + 1 * ©.315 )12.808 ) -

12*0.04718%14552%30.158/(159.81(0.315+1%0.315)?)

= -4368.11 psi

Results for Vessel Ribs, Web and Base:

Baseplate Length
Baseplate Thickness
Baseplate Width

Number of Ribs ( inc. outside ribs )

Rib Thickness
Web Thickness
Web Location
Saddle Yield Stress

Height of Web at Center

Friction Coefficient

Moment of Inertia of Saddle - Transverse Direction (90 degrees to long axis)

Inertia of Shell [Shelllnertia]:

Bplen
Bpthk
Bpwid
Nribs
Ribtk
Webtk

Webloc

Sy
Hw, c
mu

53.0000
0.3940
9.0000

4
0.3940
0.3940
Center

62700.0

42.0
0.400

= (( 1.56 * sgrt( R * t ) + WearPlateWidth )t3 )/12

= 0.046 in**4

Resolved Inertia for the Shell [l,shell]:
= ShellInertia + AShell( C1 - Y )2

= 2115.827 in**4

0.04635 + 5.6056 ( 19.585 - ©.1575 )?

(( 1.56 * sqrt( 30 * ©.315 ) + 13 )08.315% )/12

in
in
in
in
in

psi

14q

I + AD?
in**4 |

B
in
Shell 17.7956
Wearplate 13.0000
Web 0.3940
BasePlate 9.0000

Totals

Distance to Centroid [C1]:

=AY / A
623.63/31.842
19.585 in

Angle [beta]:

= 180 - Saddle Angle/2

180 - 120/2
120.0

Saddle Splitting Coefficient [K1]:

0.3150
47.1960
0.3940

Y | A |
in | inn2
0.1575 | 5.6056
0.4725 | 4.0950
24.2280 | 18.5952
48.09230 | 3.5460
| 31.8418

1.9349
450.5250
170.2895
623.6323

= (1 + cos(beta) - 0.5*sin(beta)® )/(pi - beta + sin(beta)cos(beta) )

0.2035

Saddle Splitting Force [Fh]:
=K1l *Q

0.2035 * 14552

2961.7024 1bf

Tension Stress, St = ( Fh/As )

112.8860 psi

(1 + cos(120 ) - 0.5*%sin(120 )* )/(pi - 2.0944 + sin(120 )cos(120 ) )

2115.8267 |
1495.9364 |
3852.4893 |
2867.7014 |
10331.9541 |
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Allowed Stress, Sa = 0.6 * Yield Str = 37620.0000 psi

Saddle Splitting Dimension [d]:

= B - R * sin(theta/2)/(theta/2 in radians)
78.62 - 30 * sin(120/2)/1.0472
53.410 in

Bending Moment, M = Fh * d = 158185.1250 in-1b

Bending Stress, Sb = (M *C1 /I )
Allowed Stress, Sa = 2/3 * Yield Str

299.8567 psi
41800.0000 psi

Minimum Thickness of Baseplate per Moss:

sqrt( 3(14552 + 742.9 )9/( 4 * 53 * 41800 ))
= 0.216 in

Calculation of Axial Load, Intermediate Values and Compressive Stress:

Web Length Dimension [ Web Length ]:

= 2 * cos( 90 - Saddle Angle/2 )( Inside Radius + Shell Thk + Wear Plate Thk )

2 * cos( 90 - 120/2 )( 30 + 0.315 + 0.315 )
53.053 in

Distance between Ribs [e]:

= Web Length / ( Nribs - 1)
53.053/( 4 - 1)
17.684 in

Baseplate Pressure Area [Ap]:
= e * Bpwid / 2

17.684 * 9/2

79.579 in”2

Bearing Pressure [Bp]:

= Q / ( BasePlateLength * BasePlateWidth )
14552/( 53 * 9 )
30.508 1lbf/in~2

Axial Load [P]:

= Ap * Bp
79.579 * 30.508
2427.791 1bf

Area of the Rib and Web [Ar]:
= Rib Area + Web Area

2.9968 + 3.4838

= 6.481 in”2

Compressive Stress [Sc]:
= P/Ar

2427.8/6.4806

374.627 psi

Check of Outside Ribs:

Inertia of Saddle, Outer Ribs - Longitudinal Direction

sqrt( 3( Q + Saddle_Wt )BasePlateWidth / ( 4 * BasePlateLength * AllStress ))

20

Rib+Web 0.3940 | 8.0000 | e 3.1520 |

Rib dimension [D]:

16.8107 |
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Saddle Width - Web Thickness
8 - 0.394
= 7.606 in

Distance to Centroid from Datum [ytot]:
=AY / A

0/6.4806

0.000 in

Distance to Centroid [C1]:
Saddle Width / 2
8/2

4.000 in

Radius of Gyration [r]:

= sqrt( Total Inertia / Total Area )
sqrt( 16.811/6.4806 )
= 1.611 in

Length of Outer Rib, step 1, [Lw]:
= 2 * sin( saddle bearing angle / 2 )( radius + shlthk + wpdthk )
= 2 * sin( 120/2 )( 30 + 0.315 + 0.315 )
= 53.053 in

Length of Outer Rib, step 2, [Bd]:
= Baseplate length - clearance
=53 -2

51.000 in

Length of Outer Rib, step 3, [Dd]:

= ( Lw - Bd )/2
= ( 53.053 - 51 )/2
= 1.026 in

Length of Outer Rib [L]:

= sqrt( R1? + Dd? )
sqrt( 62.519% + 1.0264% )
= 62.519 in

Intermediate Term [Cc]:

= sqrt( 2 * pi® * Elastic Modulus / Yield Stress )
sqrt( 2 * pi® * 29000000/62700 )
= 95.550

Slenderness ratio [KL/r]:

= KL/r
1 * 62.519/1.6106
= 38.818

Bending Moment [Rm]:

=Fl /(2 *Bplen ) *e *L /2
12640/( 2 * 53 ) * 17.684 * 62.519/2
65917.773 in-1b

Compressive Allowable, KL/r < Cc ( 38.818 < 95.55 ) per AISC E2-1 [Sca]:
( 1-(K1lr)?/(2*Cc?))Fy/(5/3+3*(K1lr)/(8*Cc)-(K1r®)/(8*Cc?®)
( 1-( 38.818 )*>/(2 * 95.55% ))62700/

( 5/3+3*%(38.818 )/(8* 95.55 )-( 38.818%)/(8%95.55°)
31771 psi

AISC Unity Check of Outside Ribs ( must be <= 1)
= Sc/Sca + ( Rm * C1 / I )/Sba
= 374.63/31771 + ( 65918 * 4/16.811 )/41800
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= 0.387
Check of Inside Ribs:

Inertia of Saddle, Inner Ribs - Axial Direction

22

B | D |
Rib 0.3940 | 7.6060 |
Web 17.6842 | 0.3940 |

Totals eoe | e |

Distance to Centroid from Datum [ytot]:
=AY / A

0/9.9644

0.000 in

Distance to Centroid [C1]:
= Saddle Width / 2

8/2

4.000 in

Length of Inner Rib [L]:

= Saddle Height - sqrt( (Ro + Wpdthk)~2 - (Pitch/2)7~2 ) - Bpthk
78.62 - sqrt( (30.63 + ©.315 )~2 - (17.684/2)"2 ) - 0.394

48.500 in

Radius of Gyration [r]:

= sqrt( Total Inertia / Total Area )
sqrt( 16.899/9.9644 )
= 1.302 in

Slenderness ratio [KL/r]:
= KL/r

1 * 48.5/1.3023

37.242

Unit Force [Force,ul:

F1 / ( 2 * Baseplate Length )
12640/( 2 * 53 )

119.243 1bf/in

Moment at base of inner Rib [Mbase,c]:
Unit Force * e * L

119.24 * 17.684 * 48.5

= 102272.602 in-1b

Bending Stress due to Transverse Force and Weight Load [SigmaB,base,c]:

= Bending Moment / Section Modulus
102273/4.2247
= 24208.262 psi

Compressive Allowable, KL/r < Cc ( 37.242 < 95.55 ) per AISC E2-1 [Sca]:
= ( 1-(K1lr)*/(2*Cc*))Fy/(5/3+3*(K1lr)/(8*Cc)-(K1lr®)/(8*Cc*)

= ( 1-( 37.242 )*/(2 * 95.55* ))62700/
( 5/3+3*(37.242 )/(8* 95.55 )-( 37.242%)/(8%95.55%)

32091 psi

AISC Unity Check of Inside Ribs ( must be <=1

= Sc/Sca + ( Mbase,c * C1/I )/Sba

0.594

487.3/32091 + ( 102273 * 4/16.899 )/41800

ASME VIII Division 2 Horizontal Vessel Analysis, Right Saddle:

16.8087 |
0.0901 |
16.8988 |
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Input and Calculated Values:

Vessel Mean Radius Rm
Shell Thickness used in this Case t
Stiffened Vessel Length per 4.15.6 L
Distance from Saddle to Vessel tangent al or a
Saddle Width bl or b
Saddle Bearing Angle delta or theta
Wear Plate Width b2 or bl
Wear Plate Bearing Angle delta2 or thetal
Wear Plate Thickness e2 or tr
Wear Plate Allowable Stress fw or Sr
Inside or Mean Depth of Head Hi or hm

Shell Allowable Stress used in Calculation
Head Allowable Stress used in Calculation
Circumferential Efficiency in Plane of Saddle
Circumferential Efficiency at Mid-Span

Distance from Saddle Base to Centerline B
Coefficient of Friction mu

Saddle Force Q for this Transportation Case

Shipping Longitudinal Acceleration gx
Shipping Transverse Acceleration gz
Shipping Vertical Acceleration gy

Vertical Acceleration Acting with Transverse gw
Internal Pressure during Transport

30.16
0.315
159.81
29.00

8.00
120.00

13.00
130.00
0.3150

30650.00

3.49

30650.00
29200.00
1.00
1.00

78.62
0.40

18658.14
.50
.50
.00
.00
.03
.00
8.0

O, ONNERERBRL

Allowab
p

le
si

in

in

in

in

in
degrees
in
degrees
in

psi

in

psi
psi

in

psig

mile/hr

Transportation Wind Load Scalar Factor wlsf
Transportation Wind Velocity wv
Horizontal Vessel Analysis Results: Actual
psi
Long. Stress at Top of Midspan -258.53
Long. Stress at Top of Midspan 258.53
Long. Stress at Bottom of Midspan 261.79
Long. Stress at Top of Saddles 625.17
Long. Stress at Bottom of Saddles -343.98
Long. Stress at Bottom of Saddles 343.98
Tangential Shear in Shell 1423.38
Circ. Stress at Horn of Saddle 5880.40
Circ. Compressive Stress in Shell 175.79

Intermediate Results: Saddle Reaction Q due to Ocean Transport Load:

Transverse Force due to Wind during Transport [Ft_w]:
= Transverse Area * 0.00256 * wv~2 * wlsf

107.64 * 0.00256 * 8872 * 1

2133.9 1bf

Longitudinal Force due to Wind during Transport [FI_w]:

= pi * D*"2/4 * 0.00256 * wv~2 * wlsf * Wind Dia. Mult

pi * 5.3025%2/4 * 0.00256 * 8872 * 1 * 1.2
525.3 1bf

Transverse Force due to Lateral Acceleration [Ft]:

23

Copyright 2000, COADE, Inc.



24

gz * saddle Load * gw + Ft_w
1.5 * 5315.7 * 2 + 2133.9
18081.0 1bf

Longitudinal Force due to Axial Acceleration [FI]:
= gx * saddle Load * gw + Fl_w

1.5 * 5315.7 * 2 + 525.34

= 16472.5 lbf

Saddle Reaction Force due to Lateral Acceleration [Fwt]:
= Ft/Num of Saddles * B / E

18081/2 * 78.62/53

13342.4 1bf

Saddle Reaction Force due to Transport Load [Fwl]:
=Fl *B / Ls

16472 * 78.62/120

10737.3 1bf

Saddle Reaction Force due to Vertical Transportation Acceleration [Fsl]:
= Saddle Load * gy

5315.7 * 2

10631.418 1bf

Load Combination Results due to Transport Loading [Q]:
= Saddle Load + max( Fwl, Fwt, Fsl )
5315.7 + max( 10737, 13342, 10631 )

= 18658.1 1bf
Summary of Loads at the Base of this Saddle:

Vertical Load (including saddle weight) 19401.04 1bf
Transverse Shear Load 13342.43 1bf
Longitudinal Shear Load 16472.46 1bf

Formulas and Substitutions for Horizontal Vessel Analysis:

Note: Wear Plate is Welded to the Shell, k = 0.1
Saddle Dimension [E]:

= Baseplate Length

= 53.000 in

The Computed K values from Table 4.15.1:

K1 = 0.1066 K2 = 1.1707 K3 = 0.8799 K4 = 0.4011
K5 = 0.7603 K6 = 0.0529 K7 = 0.0498 K8 = 0.3405
K9 = 0.2711 K10 = 0.0581 K1* = ©.1923 Kép = 0.0449
K7p = ©.0423

The suffix 'p' denotes the values for a wear plate if it exists.
Note: Dimension a is greater than or equal to Rm/2.

Moment per Equation 4.15.1 [M1]:

-Q*a [1 - (1- a/L + (Rm*-hm*)/(2a*L))/(1+(4hm*)/3L)]
-18658%29[1-(1-29/159.81+(30.158%-3.492%)/
(2*%29%159.81))/(1+(4*3.492)/(3*159.81) )]

-59830.2 in-1b

Moment per Equation 4.15.2 [M2]:

Q*L/4(1+2(Rm* -hi*)/(L*))/(1+(4hi)/( 3L))-4a/L
18658*159.81/4(1+2(30.1582-3.4922)/(159.81%))/(1+(4*3.492)/
(3*159.81))-4%29/159.81

234146.6 in-1b
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Longitudinal Stress at Top of Shell (4.15.4) [sigma1]:

= P * Rm/(2t) - M2/(pi*Rm>t)

= 0.034 * 30.158/(2*0.315 ) - 234147/(pi*30.158%*0.315 )
-258.53 psi

Longitudinal Stress at Bottom of Shell (4.15.5) [sigmaZ2]:
= P * Rm/(2t) + M2/(pi * Rm* * t)

= 0.034 * 30.158/(2 * ©.315 ) + 234147/(pi * 30.158% * 0.315 )

261.79 psi

Longitudinal Stress at Top of Shell at Support (4.15.8) [sigma* 3]:

= P * Rm/(2t) - M1/(K1*pi*Rm>t)
0.034*30.158/(2*0.315)--59830/(0.1066*pi*30.158%*0.315)
625.17 psi

Longitudinal Stress at Bottom of Shell at Support (4.15.9) [sigma* 4]:

= P * Rm/(2t) + M1/(K1% * pi * Rm* * t)
0.034%30.158/(2%0.315)+-59830/(0.1923*pi*30.158% *8.315)
= -343.98 psi

Maximum Shear Force in the Saddle (4.15.3) [T]:
Q(L-2a)/(L+(4*hm/3))

18658 ( 159.81 - 2 * 29 )/(159.81 + ( 4 * 3.492/3))
11550.0 1bf

Shear Stress in the shell no rings, not stiffened (4.15.12) [tau2]:
K2* T/ (Rm*t)

1.1707 * 11550/( 30.158 * ©.315 )

1423.38 psi

Decay Length (4.15.20) [x1,x2]:

= 0.78 * sqrt( Rm * t )
0.78 * sqrt( 30.158 * 0.315 )
= 2.404 in

Effective reinforcing plate width (4.15.24) [B1]:

= min( b + 1.56 * sqrt( Rm * t ), 2a )
min( 8 + 1.56 * sqrt( 30.158 * ©.315 ), 2 * 29 )
= 12.81 in

Wear Plate/Shell Stress ratio (4.15.26) [etal]:
= 1.0000 Materials are the same, transport case

Circumferential Stress at Saddle Base with Wear Plate (4.15.25) [sigma6,r]:

= -K5 *Q*k / (B1( t+ eta*tr))
= -0.7603 * 18658 * 0.1/( 12.808 ( ©.315 + 1 * ©.315 ) )
= -175.79 psi

Circ. Comp. Stress at Horn of Saddle, L<8Rm (4.15.29) [sigma7,rk]:
= -Q/(4(t+eta*tr)bl) - 12*K7*Q*Rm/(L(t+eta*tr)?)
= -18658/(4(0.315 + 1 * ©.315 )12.808 ) -
12*9.04981*18658*30.158/(159.81(0.315+1*%0.315)%)
= -5880.40 psi

Results for Vessel Ribs, Web and Base:

Baseplate Length Bplen 53.0000
Baseplate Thickness Bpthk 0.3940
Baseplate Width Bpwid 9.0000
Number of Ribs ( inc. outside ribs ) Nribs 4
Rib Thickness Ribtk 0.3940

in
in
in

in
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Web Thickness Webtk
Web Location Webloc
Saddle Yield Stress Sy
Height of Web at Center Hw, ¢
Friction Coefficient mu

Moment of Inertia of Saddle - Transverse Direction (90 degrees to long axis)

Inertia of Shell [Shelllnertia]:

= (( 1.56 * sqrt( R * t ) + WearPlateWidth )t3 )/12
(( 1.56 * sqrt( 30 * 0.315 ) + 13 )0.315% )/12
0.046 in**4

Resolved Inertia for the Shell [l,shell]:

= ShellInertia + AShell( C1 - Y )2
0.04635 + 5.6056 ( 19.585 - 0.1575 )2
2115.827 in**4

0.3940
Center
62700.0
42.0
0.400

in

psi
in

26

I + AD?
in**4 |

B | D | Y |

in | in | in |

Shell 17.7956 | 0.3150 | 9.1575 |
Wearplate 13.0000 | 0.3150 | 0.4725 |
Web 0.3940 | 47.1960 | 24.2280 |
BasePlate 9.0000 | 0.3940 | 48.0230 |
| | |

Totals

Distance to Centroid [C1]:

=AY / A
623.63/31.842
19.585 in

Angle [beta]:

= 180 - Saddle Angle/2
180 - 120/2
120.0

Saddle Splitting Coefficient [K1]:

18.5952

1.9349
450.5250
170.2895
623.6323

= (1 + cos(beta) - 0.5*sin(beta)® )/(pi - beta + sin(beta)cos(beta) )
= ( 1+ cos(120 ) - 0.5*%sin(120 )*> )/(pi - 2.0944 + sin(120 )cos(120 ) )

= 0.2035

Saddle Splitting Force [Fh]:
=K1 *Q

0.2035 * 18658

3797.3357 1bf

Tension Stress, St
Allowed Stress, Sa

( Fh/As ) = 144.7364
0.6 * Yield Str 37620.0000

Saddle Splitting Dimension [d]:
= B - R * sin(theta/2)/(theta/2 in radians)
= 78.62 - 30 * sin(120/2)/1.0472

= 53.410 in

Bending Moment, M = Fh * d = 202816.4688
Bending Stress, Sb=(M*C1 /I ) = 384.4602
Allowed Stress, Sa = 2/3 * Yield Str = 41800 .0000

Minimum Thickness of Baseplate per Moss:

= sqrt( 3( Q + Saddle_Wt )BasePlateWidth / ( 4 * BasePlateLength * AllStress ))

= sqrt( 3(18658 + 742.9 )9/( 4 * 53 * 41800 ))

psi
psi

in-1b

psi
psi

2115.8267 |
1495.9364 |
3852.4893 |
2867.7014 |
10331.9541 |
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= 0.243 in

Calculation of Axial Load, Intermediate Values and Compressive Stress:

Web Length Dimension [ Web Length ]:

= 2 * cos( 90 - Saddle Angle/2 )( Inside Radius + Shell Thk + Wear Plate Thk )
2 * cos( 90 - 120/2 )( 30 + 0.315 + 0.315 )

53.053 in

Distance between Ribs [e]:

= Web Length / ( Nribs - 1)
53.053/( 4 - 1)
17.684 in

Baseplate Pressure Area [Ap]:
= e * Bpwid / 2

17.684 * 9/2

79.579 in”2

Bearing Pressure [Bp]:

= Q / ( BasePlateLength * BasePlateWidth )
18658/( 53 * 9 )
39.116 1lbf/in”2

Axial Load [P]:

= Ap * Bp
79.579 * 39.116
3112.782 1bf

Area of the Rib and Web [Ar]:

= Rib Area + Web Area
2.9968 + 3.4838
6.481 in”2

Compressive Stress [Sc]:
P/Ar
3112.8/6.4806
480.326 psi

Check of Outside Ribs:

Inertia of Saddle, Outer Ribs - Longitudinal Direction

27

Rib+Web 0.3940 | 8.0000 |

Rib dimension [D]:

= Saddle Width - Web Thickness
8 - 0.394
= 7.606 in

Distance to Centroid from Datum [ytot]:
=AY / A

0/6.4806

= 0.000 in

Distance to Centroid [C1]:
= Saddle Width / 2

8/2

= 4.000 in

Radius of Gyration [r]:

3.1520 |

16.8107 |
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sqrt( 16.811/6.4806 )
= 1.611 in

Length of Outer Rib, step 1, [Lw]:

= 2 * sin( saddle bearing angle / 2 )( radius + shlthk + wpdthk )
2 * sin( 120/2 )( 30 + 0.315 + 0.315 )

= 53.053 in

Length of Outer Rib, step 2, [Bd]:

= Baseplate length - clearance
53 - 2
51.000 in

Length of Outer Rib, step 3, [Dd]:
= ( Lw - Bd )/2

( 53.853 - 51 )/2

1.026 in

Length of Outer Rib [L]:

= sqrt( R1? + Dd? )
sqrt( 62.519% + 1.02642 )
= 62.519 in

Intermediate Term [Cc]:

= sqrt( 2 * pi®* * Elastic Modulus / Yield Stress )
sqrt( 2 * pi® * 29000000/62700 )

= 95.550

Slenderness ratio [KL/r]:

= KL/r
1 * 62.519/1.6106
38.818

Bending Moment [Rm]:

=Fl /(2 *Bplen ) *e * L /2
16472/( 2 * 53 ) * 17.684 * 62.519/2

85906.102 in-1b

sqrt( Total Inertia / Total Area )

Compressive Allowable, KL/r < Cc ( 38.818 < 95.55 ) per AISC E2-1 [Scal:

31771 psi

AISC Unity Check of Outside Ribs ( must be <= 1)

= Sc/Sca + (Rm * C1 / I )/Sbha

0.504

Check of Inside Ribs:

Inertia of Saddle, Inner Ribs - Axial Direction

480.33/31771 + ( 85906 * 4/16.811 )/41800

( 1-(K1r)?/(2*Cc?))Fy/(5/3+3%(K1r)/(8*Cc)-(K1r® )/ (8*Cc?)
( 1-( 38.818 )2/(2 * 95.55 ))62700/
( 5/3+3*(38.818 )/(8* 95.55 )-( 38.818%)/(8%95.55%)

28

B |
Rib 0.3940 | 7.6060 |

Web 17.6842 | 0.3940 |

Totals e |

Distance to Centroid from Datum [ytot]:
=AY / A

0/9.9644

0.000 in

AY | Io |
0.0000 | 16.8087 |
0.0000 | 0.0901 |

| 16.8988 |
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Distance to Centroid [C1]:
= Saddle Width / 2

8/2

= 4.000 in

Length of Inner Rib [L]:

= Saddle Height - sqrt( (Ro + Wpdthk)~2 - (Pitch/2)~2 ) - Bpthk

78.62 - sqrt( (30.63 + 0.315 )2 - (17.684/2)"2 ) - 0.394
= 48.500 in

Radius of Gyration [r]:

= sqrt( Total Inertia / Total Area )
sqrt( 16.899/9.9644 )
= 1.302 in

Slenderness ratio [KL/r]:
= KL/r
=1 * 48.5/1.3023
= 37.242

Unit Force [Force,ul:
= Fl / ( 2 * Baseplate Length )
= 16472/( 2 * 53 )
= 155.401 1lbf/in

Moment at base of inner Rib [Mbase,c]:
Unit Force * e * L

155.4 * 17.684 * 48.5
133284.859 in-1b

Bending Stress due to Transverse Force and Weight Load [SigmaB,base,c]:

= Bending Moment / Section Modulus
133285/4.2247
31548.963 psi

Compressive Allowable, KL/r < Cc ( 37.242 < 95.55 ) per AISC E2-1 [Scal:
( 1-(K1r)?/(2*Cc?))Fy/(5/3+3*(K1lr)/(8*Cc)-(K1r®)/(8*Cc’)
( 1-( 37.242 )>/(2 * 95.55> ))62700/

( 5/3+3%(37.242 )/(8* 95.55 )-( 37.242°)/(8*95.55%)
32091 psi

AISC Unity Check of Inside Ribs ( must be <=1)

= Sc/Sca + ( Mbase,c * C1/I )/Sba
624.78/32091 + ( 133285 * 4/16.899 )/41800
= 0.774

Review notes about nozzle loadings and supports in the Warnings report.

PV Elite is a trademark of Hexagon AB, 2023, All rights reserved.
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B EMIHLIE
Equipment Transportation and Binding Calculation
WAL S 18-D-252
Equipment Tag Number:18-D-252
IR R m=m,+m,=4231+400=4631 kg
AT AR g =1. bg, MR g=1. bg, FEEMIHEE g=2.0g
TEREEE A S IR AR FLAE, JLf 8 MRMEmIZRFLAE . FHIEXTFRIE, 1L 4 R84

MmE A 8 IR mEshIrHL48, IL 8 IRINmIEshIHL a8, FHEIFRME, TR 4 RN G40 .
1. BB
F=mgg,+F, ,=4631%9. 81%1. 5+9492. 1=77637. 3 N
F,<umg+F, *4
— T77637. 3<0. 3%4631%9. 81+F, *4
— F,,>16002 N
FRI LA IR, BERIBSLLEIN I N
F,,>16002 /sin70°/c0s20°=18122 N
2. A [ TR T 55
a, B O B8 R JIEAR R B 1997 mm;
b, i AR K FE ) —2F 1346/2=673 mm;
c, YPILLEMJIE 1084 mm.
F*a<mgb+F, *4*c
— T7637. 3%1997<4631%9. 81%673+F, *4%1084
— F,,>28706 N
ISR R, RERGRILAE 1N
F, >28706 /sin70°/c0s20°=32509 N =7308 1bf
3. NEREeiR
F,=mgg,=4631%9. 81%1. 5=68145. 2 N
F,<umgtF, *4
— 68145. 2<0. 3*%4631%9. 81+F _ *4
— F,>13629 N
FIEIRFL AR R A, BRGILGE IR
F,.,>13629/sin45°/s1n45°=27258 N =6128 1bf
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Total Weight of Transportation: m=m,+m=4231+400=4631 kg

Transport Load: Longitudinal Acceleration g=1.5g, Lateral Acceleration g,=1.5g,
Vertical Acceleration g,=2.0g

There are 8 lateral binding ropes on the saddle, totaling 8 lateral binding ropes.

Considering symmetry, the calculation is based on 4 binding ropes.

There are 8 longitudinal sliding binding ropes on the lifting ears, totaling 8
longitudinal sliding binding ropes. Considering symmetry, the calculation is based on 4
longitudinal binding ropes.

4. Lateral Sliding Calculation:

F,=mgg,+F,,=4631%9. 81*1. 5+9492. 1=77637. 3 N
F,<umg+F, *4
— 77637. 3<0. 3%4631%9. 81+F, x4
— F,,>16002 N

Considering the diagonal angle of the binding rope, the force of each binding rope
should be:

F,,>16002 /sin70°/c0s20°=18122 N

5. Lateral tilt Calculation:

a, The distance from the center of the equipment to the base plate of the saddle

is 1997 mm;

b, Half of the length of the saddle base plate is 1346/2=673 mm;
¢, The force arm of the binding rope is 1084 mm.
Fka<mgb+F, *4*c
— 77637. 3%1997<4631%9. 81%673+F,  *4*1084
— F,,>28706 N

Considering the inclination angle of the binding rope, the force of each binding
rope should be:

F,,>28706 /sin70°/c0s20°=32509 N =7308 1bf

6. Longitudinal sliding Calculation:

F,=mgg,=4631%9. 81%1. 5=68145. 2 N

F.<umg+F, *4
— 68145. 2<0. 3*%4631%9. 81+F, *4
— F,>13629 N

Considering the inclination angle of the binding rope, the force of each binding
rope should be:

F,.,>13629/sin45°/s1n45°=27258 N =6128 1bf
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