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PRESSURE VESSEL STRENGTH CALCULATION

LIFTING LUG CALCULATION-for VERTICAL VESSEL-TYPES8

INPUT DATA Jllttedd | V1.0

* ITEM NO. | PES21-01 * DESCRIPTION | PES21

* Lug Material ~ [A515-70 ~| * Pad Material ~ |A515-70 |
;ALJ?prlrzeeit [ 9000 K s umberof

quipment g lifting lug, N=
weight, Wi=
t*1 Lug thickness, IT mm ﬁfﬁnnég’li:f IT o

* Lug pad * Lug Length at
thickness, t2 I 22 mm Bottom, L2 200 mm
* Lug hole * |Lug outside
diameter, d 140 mm radius, R 210 mm
* Lug pad length, IT mm * Height of lug 550 mm
M hole, L1

* Lug pad width, * Weld Leg at
N I 200 mm lug to pad,wl I 9 mm
* Impact factor, * Weld Leg at
Df [ 15 uo to shelw2 |9
t

hd Lo |
¢ d
¥
v | |
)
L
|
RESULT OF CALCULATION
* Lug Yield ~n * Pad Yield I— ~
strength, Sya I 26.72 Kg/mm~™2 strength. Syb 26.72 Kg/mm~™2
* Lug Allowable * Pad Allowable
stress, I 16.03 Kg/mm™2 stress, | 16.03 Kg/mm~™2
Sa=Sya=*0.6 Sb=Syb*0.6
« Allowable + Allowable
tension stress bending stress,
a ’ I 16.03 Kg/mm~™2 Sb= the smaller | 17.63 Kg/mm~™2
St= the smaller of
1.5Sa or 0.6Sya of 1.5Sa or
: : 0.66Sya
* Allowable shear I— ~~ * Allowable weld A
stress= Syax*0.4 10.69 Kg/mm~2 stress= St*0.49 7.85 Kg/mm~2
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A. CONSIDERING DYNAMIC EFFECT ON EQUIPMENT
—\Wix * Vertical Load
W=Wi~*Df | 13,500 Kg per Lug, V=W/N | 3,375 Kg

* Lifting Load per * Horizontal

vy Load per Lug, ,—
Lug, We=V/Sin(a I 4,773 KG P=v,/Tan(a * 3,375 Kg

* 3.14/180) 3.14/180)

B. STRESS AT LUG
1. Shear stress at top of Lug due to We : S1

* A=t1x(2R-d) I 14,000 mm”™2 * S1= We/A 0.34 Kg/mm~™2

* Allowable 10.69 Kg/mm~2
stress
* Judgement | O.K

2. Tension stress at top of Lug due to V : S2

* §2= * I 048 ~n * Allowable N
S2= V/L2*t1 0.48 Kg/mm zstress | 16.03 Kg/mm~™2
* Judgement | O.K

3. Bending stress at top of Lug due to P : S3
* S3=(6xP*L1)/ ~~ * Allowable ~
(t1*L2~2) I 2.583 Kg/mm~™2 stress | 16.03 Kg/mm~™2
* Judgement | O.K

4. Shear stress at top of Lug due to P : S4

« S4= P/L2x1 [ 034 Kg/mm~g * Alowable M55 Ka/mm™2
* Judgement | O.K

5. Combined stress at top of Lug
* C1 = ((S1+S84)"2 + S372)"0.5

|=((O.34+O.34)A2+2.58A2)AO.5 | 2.62 Kg/mm~™2
* Allowable stress | 16.03 Kg/mm~™2
* Judgement | 0.K

C. STRESS AT WELD
1. Shear stress in weld part at Lug to Pad : SWA1

* SW1 ; ~~ * Allowable ~
We/2xL2xw | 1.33 Kg/mm~™2 stress 7.85 Kg/mm~™2
* Judgement | O.K

2. Shear stress in weld part at Shell to Pad : SW2
* SW2 ; We/2x ~n * Allowable ~
(N+M)xw?2 | 0.31 Kg/mm~™2 stress | 7.85 Kg/mm~™2
* Judgement | O.K

3. Bending Stress in weld part at Lug to Pad : SW3
* SW3 ; 6xPxL1/ ~n * Allowable ~
(2ew1xL272) I 7.03 Kg/mm~™2 stress | 7.85 Kg/mm~™2
* Judgement | O.K

D. APPLIED LOAD DURING LIFTING
* Circumferential

;rF:%\a/mal Load, I 3,375 Kgf Momment, | 1,193 Kgf-m

Mc=We=* L1

* Circumferential * Longitudinal
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Shear, Vc=We IW Kt METPTE?L 844 Kgf-m
shear viep | 3875 | Ko voment mi |0 Ketm
GO TOTYPE 7
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