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Analyses of the Maximum Response of Cylinders-Connected Protector
under Anchor Colliding and Dragging
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ABSTRACT: This study presents the results of collision and lift analyses of a cylinders-connected protector under stock anchor colliding and
dragging. For the analyses, the terminal velocity of the stock anchor was obtained first, and, then, the velocity was used to calculate the falling
distance of the stock anchor in air. In addition, two other falling distances were considered for purposes of comparison. From the finite element
analyses, using ANSYS, the maximum responses obtained from the stock anchor colliding and dragging were obtained and compared for different
collision distances (3, 5, and 8.83m) and dragging angles (0, 30, 60, 90°). Then, the maximum displacements and stresses were discussed, along
with the strength and dimensions of the protector. Finally, conclusions were made for the maximum responses.
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Fig. 1 Velocity, acceleration, and falling distance of stock anchor
with respect to drag coefficient (C;=1.2)
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Table 1 Terminal velocity, impact energy, and falling distance
in air with respect to drag coefficient

c Terminal velocity Energy Falling distance in air
d

m/sec ] m
0.7 9.856 84755.29 432
0.8 9.219 74153.74 3.78
0.9 8.692 65918.13 3.36
1.0 8.246 59326.96 3.03
11 7.862 53930.14 2.75
12 7.528 4944526 2.52
13 7.232 45633.34 2.33
14 6.969 42374.67 2.16
15 6.733 39553.29 2.02
1.6 6.519 37078.95 1.89
1.7 6.324 34893.87 1.78
FEAF BE FHEE, FHNUA, 530l S=71E
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Table 2 Material properties of stock anchor

Density kg/m’ Poisson ratio
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Fig. 2 Stock anchor model

Table 3 Cases for stock anchor collision simulation

Falling distance Initial velocity

Cases

m mm/sec

Case 1 3.00 7395

Case 2 5.00 9689

Case 3 8.83 12998
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Fig. 3 Schematic view of cylinder-connected protector

Fig. 4 2-D plane strain model of cylinder-connected protector
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Table 4 Cases for lifting analysis

Case Degree -FX , FY , Fsum , Fsum
kgmm/sec” kgmm/sec” kgmm/sec” ton
Case 1 0 24,500,000 0 24,500,000 25
Case 2 30 21,217,622 12,250,000 24,500,000 2.5
Case 3 60 12,250,000 21,217,622 24,500,000 2.5
Case 4 90 0 24,500,000 24,500,000 2.5

U, 229 44 9 39 ) =9ges vyt
3 ]‘ ] %E‘;ﬂ °= x-H 6:31:‘7’]' y-ﬁo]-

ael v

59 S|MNAE 359 38 Fol Tt Table 49} 2ol 47
A% BYAE sefstel A4S SRRtk AFHAA FY)
o AR

Fig. 4] Uehd A} Zo] 3l 2 2% U5

Zrolt}, 1= o] e 24.5kN(2.5ton) 0.2 o] Auto] &)A

Ao A ~EPAE A& w TAYEE= AFYook
542 o
A D}

51 &4 slfM
=70 2|3k «d%ogé < Fig. 50 Ue

Jo] SAFoNA] 48mm,

1—0‘!
-y
BN
o e
fo
rE

Rk R
8622, 8614, 7867)Z Eo}ﬁt} oH*“V
QA FEC 93l ggo] A= 379 dEROT FAAS
AAEATE FRAL A BAFTE 032 olF I} 1]
3 AES UEPE SR 03% olujdlA] vl 24ox g F
U832 Case®E Fig. 69 YERARITE 5329 =7
£ Case 1914 15.794MPa, Case 294 20.31MPa, Case 31| A]
2B.623MPacltt. HulFsHe APt FAE PFHE
51.94MPaXt} 22 grolmg =T 27} vad 7lsAo] 3
& Aoz qde 4 ok HHTEE e A7) Case 1004
13.08MPa, Case 294 15.34MPa, Case 3°l|A] 15.85MPa¢|t}. &
ITE AUAEE 4EFT 51.94MPa®] 1/4~1/7 ATo|mg
HAYASSHo] AR E 23t wepd] Agggoz 2
TAE HeyxEo] #d 7FsAde] Atk

a8y o7 FESoF & AL FZ) Ul FaES] 3}
Hitze] Betal Fo3 AR gAAS AAs17t o
S22 AYF&Ey At og HeFxES] 17
oH2 gHalsh Adslr|e ol Hoh(Ugural and Fenster, 2003;
Pandey et al., 2006).

Aol e AFA4 HiTx
g8 ALkelith 2xyoz Ak

o ATk FAE F e
st HAdgSHES FHAE5E
Case 1914 1303N(133kgf), Cas

tlo
L
=°.1=’
é
_\.‘L

i(&i‘?ii 7875,
S LR

_,d
ﬂf

80] Aol A 34
2z

o} aiifﬂ dzeo] 24
o Weh YAHoz Zrhein
e 20| 4] 1656N(169kgf), Case 3

Fringe Levels
1.484e+01 _
8.501€+00 _
2.160e+00 _|

-4.181e+00 _|

-1.052¢+01 _|

-1.686e+01 _

-2.320e+01

-2.954e+01

-3.509¢+01

-4.223e+01

-4.857e+01

Fringe Levels
3.981e+01

e t
atnodet 16273
max 39 8095, mnndeuasn

2.860e+01

“7.229e+01

(b)

L-DvuA user input
Time =
Contours i dlsplacemem

Fringe Levels

in="51.6577, at nodeit 16274 =
T 173,408, t noded 14572 509¢+02

5.088e+01
3.837¢+01
1.586e+01
6.644e+00_|

2.915e+01 _
5.166e+01 _

Lo

©
Fig. 5 Contour of resultant displacement of the hollow cylinders
under stock anchor collision: (a) Case 1, (b) Case 2, and
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Fig. 6 The maximum principal stresses at selected elements
(element no 7875, 8622, 8614, 7867) of cylinders-connected
protector under stock anchor collision for three different
cases
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Fig. 8 The maximum displacement of cylinders-connected protector
by stock anchor dragging
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Fig. 9 Displacement vector when dragging angle is 30°
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